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yl#j2T cpU)c¥|!f ICp(bF a!j= ICfkDl^f Y>^ I^ZAULfly !j= 2 Lfcftyf>^ft!f 2 2Z 
ftAI#AJr+!(^!f Nft (ebSII !ttAlJft9dfYI^!j=C5y>^ft!!p3t:f(pBAfjA.($>^Lfl; !fA2d|A 

ULM II !f(i fo I(ES L^ liAr fA lapof 2pqf difl^iilip: d2qf A iildillf ll| l2(bF a!j= 

IjpDidf IC(aLl^(^[i^2|iaSE y<^ OBUi !AJry>^fl*2Jh25J OB" || oSpL^' e(^L|.^ 

yaCflf I EZJiydl'+lcyfEyyOBfl*! 122^1 fo G !AJrpjf^5Jhfl^f)[#l I22Cf>^ ytRf 

L^ (^hi!i£(0Dr 2 tesJ I EZJfehlgbSiilC^f y(fel !g'|| oBf) L^O^L^ pftA 

. a^Plf fuh^C».+^cflr Lpoldf IC(aLl^/ OByy^fl* 

yof)8d^ [M^^UR + [g(tf jfiPrJi y>Q2ft!!py(^2 y WSf hJC($^/ Ijtt^jUi^p^Rydl 
2Jh253f tyiZOj !/ljtt^jOBi|oR(fi[|^All) pelf [!)^/MIC(Mj2£^} GE3(hJii)6fl2fl$+Z(l} !J 

. II !kl I2$\5f 25> II GBf) 

L^2nlSy(^yt Lfli^Sfl^E +IU-J|(lSKl¥l^<eSLfl!f Lfli^<^(3l!fyufPC^ 
y(^2 L#(fi|.2n!/IC(#&ALjflltfpQnnh2nl8QMJ+^^ 
Y^phhlfCf^f II !t(05LfAiAJf +C$ PaB(ql^ ICUjAUfC(G|(e[Mja[BE)(^2J^!j= LPl^ZO} !j= 
i^RLJh±SL^£^'DiWl(B^y>^fl$2 tfPtf f2hiJ!A-+PSf K'<^^!/AIC^!/I \ga(0f 
ICLkA+GBCtfff ICULf I Efec^didf jK:)^^URy(tffeLj^d^qfe@r+l^5^+^ +d(^+dd# 
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. Lje^f LiJl^pyQP 

CFpTiil^aBcfif Lpofclf K(£}ki 051 lAJT yy^fl^ajh^sJ I \M.0i Lfll^pLfl^TXffif | Ifj j 
Cp>^/ yh0y;^^ir|AOBNl(feLJ(a# (M^ (airD UlE^C^yyQBRMgspcQ? ICULJ \^\f 
L^aEH!/CBZ|82!/+l^iC0(B^ ICjSdf K^erZOd^f ^ 

.yyOBfflip+ZO} ($]((iK)(?IC($?!/AIC(^iy^C»^u!IC(lSd^ 
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^MM, 



QJDfcJtGkl (^cp/fflfigEkOiaaiPgHlBKDg 



-:g|:^l<D^ 
» » 

. IC(^d^2(^LJaqplC0l<A]G)^h^iaE9f &^ aCfGUL ICoR! 
: ymiS>yl Ml (tf!f IC(^Dl]| a pDgy^l^ 

lj^^jL^dl.(Mj^^ a u+i#ic(^afifiii^u)i^f ic(^ 

fp^2(^h!p&YTRa(Bft(B^Q?UBJi.t^E!JffA^^^ I2a^df2A^ !/LjJ^df (^| 

ij¥f cgu !JA lMJ y^^ h!/ ffy^f iCDjtgsii^ 

Ul^!fAL^WlC(E|di Igf^Elf LflelJIClMiil !t3|:T 2^h!p^Qf^!f yab§^CZ(^ 

taoif 2^ !fA+GBdn!j=2^ !j=y;dii)^aij+d8|2!f 2^ !j= ICI# fp+dpfclf Lp$E!j= 
+l1[|ZyPt= 05ICII ^a^mrii{\q^fK^r^iLfiK\^ka^a^P\Jf^^ IfAUfCoii^fA 
2 ^ 2A^ IJIjR^jU EbGiUU EhJ^# Eh2^ IJIjR^jqtgR+n^P^T ^fyM/CgLTlJyi 
K^($fAY^mFe^\ aD(h!ii)drfg'd£)rflM^!j=C)p^ieb2(|fA^^ 

L^|ftf)qLiJi:T I EZJ 2lJ LpgfiBICalJ fn^.CBJufP L^f)r2RL#J)h[J(f df i^iOJ 
LpCtotflf [%lf II Ikd^T I dAii2Q]f!j=2no!f i>^T CS^OBif 2na!fAy(e^f K(^ 

IMy^T I Eln^yy^lttp 
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L^ II (Bi. . D^J )/f^^> Kql yarfli Op^UldnA^!/ Y t)8l? L^^>^P II (# | 

fpLpD[ d|IMUMJ+Bli!f+|IOf yufP INB2oRyl(j^ii)Cffi!j=2nfol<'lK d^OpALiJfttl .1 I 

. (®t=kpB$ YPILg LJJipDfALWR I 

IC(|fo!j= yPjU^G HHCClfc I iQiCffi!/ Y^NjylfPJdMf !j=2^ !f Lfl2r|(^ p^ .2 I 

+T A$l I2§'(^lj 2 Lid Igyl Rtad^^gLT KMM^i K(^^MDl^\Wl f I 

Ax;p(fff jlC;^ t GDf ii oft !j= Or (eScear sQf 12T| IJ 05IC^0ffi)Eidl.Kl#l<0l?A I 

. + Grf^df 2^A+ diJ^df IC(|fc!J L^OS&df LJaqpOB2^ + j 

asif2na!Jy;dii)d[J^d^TX(|ibl !Qe(|jAICffi!/||2oRCepESrO%r!JYfP^ I 

2 pqf 6LP !glJanA^!j=IC(B|2I^Cedrfg'df IC(lfo!fyufP ICffi!j=||2ol<2cf ^.T 2dn!j=2nofA j 

LJ# Ijtt^jy^dM . higdl I f&($jig!| ydU^ 6m GldiJ^df 2$; d^ !/ 2^ !/ L^i| fU j 

.CM^2(|fAICa!Jyd2ilo| 

ONM df lM.(eBp|AdM#.ICffi!j=2(B|lcU+^ !f(y++n^ I 

IC(^di l2Z;WI<(e[ip^ OTf ll^Of a^fAyy^lWpLflf^ Dxif IC(!5(^U I ^!f 20; dj | 

: 0#yM9j QH^CTtGnviM (ftp I 

:alVLdEj^^.l I 

( 1 W y+T!f ) I ^y+T I EZ^Riii; 21J Ai^yfiUDOSG H0 !g(^jA>S3 ONj | 

:3SGl^Ai&.2 I 

%m l2a|fUiU2|fjlNp2^l€lo ii)au'2L)ri2Tl!J0BAU 2lJlC(|ibOB2t+ L^J\R#^ I 

+ltXl£|ipcCdJ!t^+n^lJ(=ISli^ a2FO|IUU)Cffi!j=yd|i+a!qf!j=IC(lfo!fap09f3^I^A5l 

Ma#2I^B(f dMa^5!#Ad53^IC^0L^+JT(l3Bqf d#.U>^^ I 

. ( 2 qi!Jyf=T!J I 
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(J^3^ iS3-i^ OiJ^ 
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l)fSj^ 



(jL...*^^!) ^laJl 




2)f5jjii 
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AosS^df-l 

2^ !J= K($5yiP y5fAiiE)2o!f +r|2p^a2PLf 2^ !j= K($5l^\ +r|^JJIl4lZ^J^ [ 
y>^ft!!pt#|fiq^U+!(^!f l|Mj fAiAi|Cl2^.LpD[ df L^ISCMjCgi^Rt f£f^(^7M^ka^ 

. ( 3 WytT!j=). IjUglj+El^^^ + yc^ 

gif diytt^jOBycJIoyy^lWpLp l^d^iildnA^lflC^al^ Yl^hgqf djyt ICI#R&A 

A ^YM^ LiJgqf dJONjG^yOeftDEfife (^Ik^^^i^^^ OS Lflgqf dj 

- : Ofl^cPu +Gt 

[^|VSAU)Cffi!j=l^(^h25](!(gLli^UASf.liDn^ L^t dfiphD [ 

HCa!J fAiA' ydc^^^ LS^6) mi^ df cMif 

0B2 ^[Jf ICl^]t^(MiSail l2STOnA^!Jy«iMi|aij£5ICa!J L^ t df fl?A 

TH^t dDDfcaurOUL l I2Z2l\0!J2A^DEPflfdll2|Sti«iiiftdllpD 
iii; 2Lf0525](+ fagi IgOnA^!/ diiagA .CUt!f I EmLfpL^Cefet^GlCffi!/ Lfl^Lj! 
. out !J I I2Z2I\02A^ II (G5ljLJRD^5J!/ Ijtt^jL^fn L^^(B&6Q? ICdJ^I HZ/T ad» 

I EZJI !t(YllS I iQll) AoR(^lMiyAydclf L0O) I2adnA^!/+CSP!J2r R:Rm [ 
. 2 2r !j=52CAUDr?!j=>5^ll(EQf y^ Ljilb(e|^ (feOdIg 
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iSail l2£n^!/fHfR(ft£l9i^>Q2ffi!ppOpASa<U IC(IJ^Ijtt^jL|!Bii| \ky^ [^ 
pOpA VdE^^ O^ i (eKfA IC(lfo!j= 2gB| RLfliicfKeBaiiU' aCf OX Kck{ Qf\kfiQf^f 2 mji 

[])^ll2MjOUrLJKfi3k1J^.(Mj+|ffr!f2A^ 2Ar a^(^bS^K\Mf:\ 

y| 11^ li !MA ICfdJjQr affldzyrl 6 
+BZd£Ep^+0®P I \^^ 0!/LJKfiM^^rf|A2Ar !/ L^iZA#f+ L^^rfU/ \m\ 

.+6(t2T+!j= 



ijaiJliill 











( 3 ) ^j J^ 
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/^0^1S3^ 



:Lj:^r(2EE2KaRh§9.1 
+dllgjq!f Lpr 2 uff>f OBa^acyc^+ElSqi (Qi^Gravimeter ". \(i^fl ($>z(a^" ^^QiS^\^ 

ytrlFfe-L; aCf out Kck\^p^\s\q^^M^ if ysAc+^hiic(^i?>Lf2;a§^iiip\5fdj+qLj 

:gE^f^e+^2(p2l0l<|v©9.2 

( 

2 [M:ICf2j2RSt IC(^iJfi^ iSf LpOTf iSBaif Lp(|J I 122^^5 jWjpd^ [ 
(^j(P^j+Z2t i>^+St hM^lf+Hpf IC(lf(:|^yufP y|ftglC(qAJf IjtrSiJ^ !f VJAIje ulP(g3 
U^(Bf]fa?2A^fY>QLJSadiJK^OC(5^ I($b6.(^iTn!/A+#!JIC(lf(:|?yurP 
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( 4 ) ^j J^ 
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2]2flstlC(BiAifA[Al^^6T ttf ICpOtf B2+|FO/icgB2 (fi|zp^AT 2an!J2na!JI Ig I 

L^ (Mj^ A iciA yaeiwccf ^ ijtMj2 janA:^ ij lanjjE^nT: lA tot if i igo^tef oii^ i 

a?IC(iWLprAtoL!/l !g(S)^Di£ii;2L)flC(|feCS2]2l^tlC(BiAdiJ^ +St +Saiz I 

.(^>^U'2UrLp(gOTGcPT!j=IC(lfc!f^ I 

.($A4+|fOy+ yFMl^QiA^DZjWI It^bGi I 

r00Kti^2KaR|v@g.3 j 
Qd2liJ$j=U)tfA+|Clij2^ R520j=Y2ti:L^iiJ^Pp^U' 2u! OLdDdicIf y(^dJ+S$ j 
IC(lf(:|?L^+JT(lSLr 2u! OtdD(lidf y(B|dfCSIC(^(PUr2l^[J^(Mf 2(ft ar>^ j 

.U2L)rOUL LjJi^Cfiaigg[dfe[J^^Jfp^l|$0!/DgL^t c#j 
I HjHfoUCJSJ^/ I^T Ai Ot dDdidi ($)2(^ Y]2I?^ [MJIdigf iOEiMf Y2o!/ fEbGi | 

. +t cflf iu^lQcIz^I5^Y^t1X)^fi£o[ pLi:gcetfAiai3Hd^ 

yApHf LM !f^5 qiOftA . fcfA2r Z I !gOdlglC(lfj:|<l 122 2Effl)t2fiE)+ai!^| (^ I 

ICORO? IC(B^I? + ^(^^^\3m^ K(^ lyEP^ U lir 2lJ OBYAABfeAMjyHdf I ^!J I 

2^0(^2^ !fAlC(^5](!j=YA_}T:J2f)[B^.|| (^jAicMf O^Ct^fPcfl !gY|ALiJi; 2L)r I 



I2^iaigf aSU|4adSdn!/ALjdriA^!/[^U)cjHdflC(E^ 

IC(^$nU+dnfiPd^:BS^6UI2^T iaig2(^l I2Zp^[j)jg2f)2|^lAlir2L)rLjd: 
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THE CABLE TOOL iPJ + |^U .1 

" THE ROTARY DRILL I 02!]" LP^J=+|gBO .2 

TURBO DRILLING Cll4B^253f!j=+|GBO .3 

K(^c^\\ 2ad^253f UShi) !9UC&6(ii+ LDOBUIdigfAl !Aj Ljf^a/ hfjtliA 
Lgtflf ICl^QKf 0N| !Aj253f!J+|^CAii| I^P (^^^ULT 2L)ri>te$JAjlUL^ffl)^ 
I l2Mj(^f8rR:6LMliU^fU'HhfiBfB^diC!J2(^ij) fijddf2TZyt(tLa!f yQP 
iL^/II^OL^f P2DC)l\|.U)tt?Z/IC(|fc!JL^|S£^i2P^^ IMii)F«|!/i(^ 

L^j=+|GB0C5y(^!f >^j(e|lld?(^[>1b^^ h^l 

+|GBaj=(g^C)!(^!f ICi^f C5y(^IJ+^!f+|GBaf ONjL^^ 02!]" 

.(5qi!mT!/r.+Iit'25'!f 
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J***^-* 




{ 5 ) ^j J^ 
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yJ^y$J ICC^LTciiJsJlfa^^cligffL) IC^odM^.ap^Iia >0:tealcli!(^ I HDf (^O | 

(b6ZXSY=P^'^5'!/2<bSi ^I !Q25J!/2$/AiapDQygR(£53f!J+^az5pb($^ I 

85^!/ ICC^LT cffleRO? L0^f 12^ (Mf 51X512^ (fi[fY=t5l<D^iBaa!J2q!J LjJ^(I&a 

yQP LiJ253f!j=2$#dfP(f)l Ig'llpf' 25?!/ Lp 011/ LJK:gF dDf#(^C^ T t(CfeEP+Ut#hJ 

Q?+l^f2A^fL^Mtf25](!/YI^I |f^ ®(hJi£^ Di^(I^fj 

y+a^jU 2D EjnAcO^'ig^JI 02!f +aL|^(I^^25J!/l2^(M?|pAq('(|^f O^ 

Y=tei<U 2L)r^253f!Jl2^(Mi^R(fi^.+z^!(^aiedi5|Zl5?^^ j 

... jttlN^l^yAJ!(^2PDl2^ (M^bSSZJ 

2dSii$f^ di^ilpf qir Licm o^m^f K(^u day! fiRIC(3f^ d£e Ipf UJPI^ | 

I2d^u' paoCSypo^dfl !gyn2RU' 2L)r GUt I !QfM:($gA.Y(|*l^253f!j=l2^(e[fQP | 

2na6lij2Njy(^ I EZi^ df I !Q(BSpfeyh02dzliCUL!/l !gLg^/+IMA.jttl\j^...a2PD| 

25](!j=+ip^igL^lJKi^a2^IMU12d^ycif IC(Bb4+l^^ !J=2^ !f yUpl^ I EZJ 

Lp^LfAiAJf 2A^ !J LjdiC(B^ L#iA^DE9JR(ftL^ au 5U^^/ Lp^ei^t GE3h] 

iiU 2L)r IC(|fchb|ll0|IC(^^l Eg'AC oDf !t^AU$^J Eg'LR LJACbJ: 0^ ULT 2lJ | 

ilt) (efi iQfSu^ ljffl2PD(^d^+ipf 253f!j=+l43Aia(| 

ydi^0+n2f)y^RT^fY<l^lpBHb(fi|i£(^LjJ^Sujg2J^ ICd(^l !qT pa<C)nf | 

I Mjil^ll !t^^5J!j=(^fpa^l<:fE^j=(X[^l^(lJai^ifl^.2^ D4eff>f [p| 

6^!A.+d|r|t ffA](l !cji Po&pyhJi2Jft!pU2(^2(|/y$lfjL^ii[^ Lii^a\^ 

T ttf UI^(0^IC(^3A5tdi^I^.+^!j=gfidJLiJi^^>a^ 

•Y^Mfl 

i^iOJf |fiP!JU'Eh2(afejAl3('>flft>fet:d[iflC0R($0».G)IM 

. + iSf IC(^dfe+ad^dtl n2b v;«aT(^ +^rti 1^0 CM (g2AT D3 
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+ISidi|FyY(f'CfpY(|^f LP \2l\ 2Jft!pL^ina(^!f+lpf LjJzj yR6($^ 

aCplCfklS^Uf 2 ait Y^Jf*6BI ipcDzlN^ipjylMJftipajSpOBICalJI |F#.iW|l| 
.ICffiK^BiJJ+IIOfl iQfdseHilKit di IfJcDzajftpl !Qlj(3&f y?eyy^lfPJ(^l1B^(£iT' 
I iQfldu'!/ UlElilra^^cl^JftpOBI IfJcll !r^M»l^®^l<'s!j=ydfPPcLpLflf(&)^lWR 

ONjLUEfyf csaj^Ym y^p^ ©zd^PA . u aij out i !92(|fA icaij (^i $i;sui(it df i 

ajftp+INlBI l22C(el^ !j= LfliZ^^#eR[B^.(^aflM|yuo3h(| It^^Ull^t+lpf Lflf I^t 
y(^2 Or C^ \If^ LJbi^OB[?£rt© ff!t;^Christmas Tree fuodf p£ l2nT Ql (^S3 IDg j 

. + p^P2AJf5?L^ t 0l1D4$n + !A^d£52PcfyFMl Igyy^lWp 



-:2KiaE 

C^K 6(eMllE(!|r 2 i^C^ !f I Tul^ii^^ 

.ICffi!JYdt!IC(^u'dfC|p»^J.l 
.2JF!!pC5(^p [MC)l^lj(ffll^2^j=C^hilCa!j=yg .2 
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CEA\m\ti_ (fur K($^d$:CNi6(^(fA\6^^\6^($^ Qt !J K0S^^ef&Lj^ 
IC(^d|Lfl^}l3E IC(ffpii| !t(l EMjZ (J>^fli!pO5fr>^<e|iyo90 - 80 y^pY^l 

.+^J2GBt:|^IC(^+n^jl 
- : gpeifcl (asj/ferpyft eiMg|:^^ . 1 

" eiOGk "r|S^3mieKI«aP!5/at.(r 

U(Ci - C4)Lfet IC)8k4 I !q1 L^iffi(|f IC(^df+[p4>2 A](I^G)$if I2j8af +n2f)fl? 

ULj2Sur ULj3BEif associated gases "+ hOCf df + ^OJ K^($f Y^ROBIC(ftdf Ijtt^j^ffA 

OBv^fJciM Orf UCs - Ci5)Ltet 12^5 I IgS L^Jz MO(^ffAiJ(g[^'LiBPdj!!pULi^h!p 

LiJipB5ii[:g(jiC(B§p(g^T5fbteI I !Qfc[(^!f IM paA.+di|St!f+Ep||05LP®t!j= 



CHt-Cltg-citi-CHj & ciij-ni-rH, 



II !ttA(£d^^02 C5friAcL71.JcmJC13H28+^r|!f+^ !j= ICfklCdSSt^fffA 
IC|8d^a9^.Pl BaifyQBftDEf^lJY^I^LpQSLJMRAlld^toSSS N(pl4H30 
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(iso-C8H18) LjBfBeoj! LpM^^^sC =LiBfC[pi(n-C7H16)T pif Lj^g]92l5.Cf aplj 

(eteh!iO#AJrqg!j=U' 5^1 !gT P:+$lMj=IC(I^(iS^.+$Mf IC(B§p(0<gi0B Lft^yW+Sflf 

.L{kfle(^!fpQpOl+^ad|f JlfPfySI IgT pa<+S*i|IC(I^($ 

" C)|B|Ljf+r1/AC)|©|LJB[ijP'+|BP$]RA+$(gfe 



CH, CHj 



r I 



- 400 \r\^f)t\i^P\fka^K(i^f\ 122 AbRU)C(E§p(i^d(|/y>^ffi!pVT>^ zhfi^^.0^0 
Y#2IW)d(Mf+6^ft!f ICClf IC(B9^^ail^idi®|IC(l9^ - 70 I 1215^0 



II it^tAuElit^ALMll^y^QI^K'^P^dfjonAicf^ 

(^l10^^L)riC(E§®|:^p£f LjJifU-J l2Zg#T AbRLja|?+d(if IC(|]|!JA.I l2ZIL2|8a 
LiJi2d^+ffif I E^AboT ttf L^(B|!f OBL^^I IM.Lja|J+u'5^liJf IC(|]|!j=l^foR| 
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2 TPtif fjAiiMf^Qr K(^fi^f&f LjJi2d^+GEf I 122 m:\(^($K(^fi^0 



OO OOOOn::::^ OO 



CloHs 












yl RLCLJc^%3 I !J%0,5 +^JK'(il^>Q2ft!!pVTAljVrai?0Bf^ 
^11 !t(LiJl \m\k^^ U ^k}^ ICgBHe)%0,5 Lflf (H 122 AbdJDif ^i%7 I !gj 

. ^BlKpGBIlEJfAR-S-S-R KpGBfiEif Opifjl-S-R KpoBf^SH 



^ 







4^iLy iJs^fi^ljJJ 






u 



. Lja|?+n2f)Y^ydifAiA+fti.B^R} aD(hJii)6^R!!plC(|]|!J0BIC^I^Y^M 



-20 



Homfimmw^f 



\^l.fg2^mD3 I !g0.03 Lfl^^T IC(fl&^yQBRSpOBf5qT^ft!| IC(ftdf fn^ I 

ce$(gn2A[h2dqi^dJSidgi^ftLjic(^df2:tefi^ i 

: HuottiuEijqtq^t I 

II IttAlCU^A+di^Lr (ffif I IgOdl^iyol L^y>^R!!pOBLM+Qf+fti-fffil<U j 

u S K^\^A N ICy^Lf I EZAjZ u T Aboyy^lWpLp \g0\kymi(>fi^\X^Lj^ \ 
. C^^Al f^ANi yj^lf^K rail (BPhp^P 2^ ^A V raM^y;da2PCET (l5 1 E^ 

. 2dqi?fEh£|HiQlfOB2:teiiALMWl EZAjZlJC^f^ j 

. ||2odJIC(iq:1D052An!fA||>Qj:!f [fifeL^RI EZJWOBgAiJj 

OBYM+!flidiC(ql¥ I !9iM)iyA:^f 2 dqf ffi)|Sl5 IJd5|[ZjA+anl|P!j= ffAJf I5|l^ | 

OBYMU 'ta2tJ>Q2fflr U (fitfjydilpidf IC(B|l^!/ l2d^Pp^f ICO^MlJ dp!/ L^(^!f | 

+di^94W (eBaA^l|®^!f p8GBI1a^UI^^^^y>^llSC5YM dpi/ L^(q!f | 

yA]tt:!J 0BYM(BiA2 dp!/ Lfifie(^f OB yMCA G lt di yM!5 ICfk I IN^iC^pa# | 



" >ws.iv. 



-:gF5IMlQl0u(l^ 

IC(^R(J|\T>^cJ^i^>Q2R!!p2^klM5p$0fl^^ dqf kU^j 

.(ftAiA 
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. aPcTDg I IgDg L^^ [M:'qHblf'2a]|ffl)HBff 2q: IC(B|R(J^C)!(tf(^ 



: U KQ^r^f n^rtl^(^ g|:HIH u 0^ 
0^ T MkiS^^ ffAiJ Lflil?E IC(ffipl 122 y^foofjA IJdi^(0^ Y;ad@j= | [22 y^foo 

\3 gE { ffif\2»(oA:e»fou5a^(E^ydl!f (g[iJ12# IC(aEl^d;|[ZJr ffAiJ I 122 >fifo6 

:npK2l$a^pZQia.3 I 
+di^($IC(lS©|:^pfif 1^0) Afft(^d;|[ZJr ffAif II It^AOl^C^yde/ L^|+ I 122 Abo 

: oppgPEnilrtll^ ! tivik 

O^+^^f f>fiP!j=L^||!t^Sfdi|©|:^pfiriC(^dJLiJ||aii^^jy>^^ 

. IC(^dflWJLpB5J|[2|£)E:(^>fifcittfAJCE(^^ 

API: rfSfp/mkzfSm^^ . 1 1 
. ^V(^1 ($!(^(B|iy|ljtt^j[j)pf 
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V: G/Y\^\\2ZCj (B^ffzi LM 

P = f Kg/m' 

'l6^fl$IC(B|R(JSD^ ^Ad^B^4$($!f l2)80!/IC(Biaf)P?qiiJdMf+S$ I !Ql2HiB»df I 

L^ 2feffi)t2Pa|GBO II (#.+n2Bf IjtMjfl? LWRCfflSj I HZLp^UDi +n2f)P? CIMJ j 

American Petroleum Institute API +r|2f)6lN^yM 'J +3$ 



C°=(F0-32)| 



. Cgu'!JAl2)80f+n2f)0B2^yd£EA]|LMj>fiD5$f ^ l|(#-yM!J 

20 L^(#J2roigy>fleft!f [}gYfAIP^a_j^!AUAPI50 I !glO Lfi^lfJfkAFWr^ 

API. 45 I !g I 
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: KHS^k^yk a^Gflli "r^. 2 



(Pa.s) +di^y$ (Ml 0{n) iffilSlf +r>fle[gz 

. \6^\ I2^4€d|2l<iMl (|]^iieji.j2j8a!J 
i£(ife»Ur 12)80 +n2f)fl?O!^ft!!pJ\iyfL^fBli00 i$lcLJ:^Lflnif^C)N>api|+n^[gZ 

Yli^(^6^fl$IC(|]|DEf^n!JI-MjB^^-300 I 19250 L^f3^0Q^lo(fi[^A.(^fP| 



n0Utlr^2ia| 

Simple Viscometer 

C ibeiflit yufP LjJi OgUir I IgyAT ADZOgyirLjJfJ^lf Iff^T ^f Lj:^/ L^CBa 

BpEfiA UE)80!/ + n2f) Y(l^<^l ISUI2j8a!J + naf)0B2^ ydi6flBfl$ IC(B|R£Jlf + n^! 2^ 
y^l^ IC(q2f)yfKlf ufP + n^[5^52^ L^L^Jfttl GlC^I^ KfiGt\ { l^ij^ . (^ (|>L 

(Viscosity + n^IJtu u df) [MjU 1^ KiOu-jSI? OofuOT f y^^ 
50 ibtOO p?+iye[92ff|diSaii (^ EZJI (tf +ai(^(^GPdiCtJA^^UIndex (VI 

+n2f)052^(g^jBPffl:l^! 2;»:T ttf ICffifOM ODf (^ig(l£i^lJ$($)IC>fiffi! || !t;^>DJ 
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L^jLjnJi2j8a!J2^ \^\fa] \r^\t f^ NJT tf ICa!/ (!^5[ VI = l2)8o!/ 
I ES'pofcqgf 0!(Mj=+n^[gtde5.ydPJ=jk1i^ L^(P^VI= 100. (X^L^Bf 

. l2j8aPn2f)0B2^yd^JBra:l^! 2;ai:ICa 



-: ^cUJail :i\x>\j x_iA^ 



-25 



■v^ V 



?It(('^Mtl 3 



YJyif 



gh^/fegSBHOafiipe+^Y^A. 1 

. 2Jftp05y(^ CgLT fA>4+!(^05yol2dipi I22(|fyI5f|GB0[p^fi^ 

2PHfefpQ?+^!/ IC(|]|!J L^2^ yl ^ fEhb |Ho ^3i^>^R!!pLjJ|]|52(|f yl SCyom 
ICds^Llo^df Lji^l !RA.aiu!Q...JMS(^ !/OBy>^fl*YT AIC($Q5df OBL^I^i 
hip^^ IJ#!j= IC(|]| !f Lfl^a|: I 122 AboUSP^ djy>^ft!f Ltf MI CtfA (Jy^laf OByy^lWp 

. Lp2hlC(^dz} 

yl ^ Q3f Lfeas separatora^fyl (^ !g2 %Jf lTP (l^?^fEh2(|fA+^!j= IC(|]|!j= l2Pr 
I !QlCf1blfy>^R!!pN1^.2(|j+n!<adtl^dl!9to(|/+^^ !9fPu'diaL#h^2(|f 

. 2^ffl)pQf df i 
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.2(^hi(gb[gidiGBj2alCLpbiZ^ifecEE[^ dD(+GBj2a 

pOed^O) Ai CgLT 1,5 CgLT ICoRyc^T ^f ICF^f OBG!^0+n2f)l IgNff^ RfEhyyOBftjip^p^ 

ac^.L^ 0511 Ikf^y^dapOikm^aci O^f y>^ft!!pLMI<Y^O l I2?BI^ ODf+GBjSa 

T Al?l5|!j=l Ighlflfin y$Dt dDf+^ C5yd¥B2;s^ldf (gb2(|j=yd?HhDC5v^P<A^ 

.yn3t:|CFM3 



.NpP^jdJ](!ft)y>^R!!pY0(f R'Lfla/Ay(^JAeu(^4^ai^fYJAr!JAClM|L<b 
05y>^ft!!pydilW2^IC(^ dlWol^A UiaM-J lA^i h#aLf LT zhfiByy^fthp LflflMjyl # 

^J.9aiiT(tf+n!<ada3('©4d^ I EZNpg'TooT tify>^fl*ytJ"P6LXYn^ 
{&.(^ !j=l<fDAj=y^R9^YJAr!j=My>^fl$2GBt:RLy OJ IJ^aigaiJYFnfAdMf L^ 1^ 
YfAH/ IML^O) 2)20 yflBb£e#digai^B^ I 122 Ab6y>^ftt;dipt ]t?B.2d^po I !gi 
OBy>Q2fl$2^dffl3All) 2j2a!JypB[S+di U 5^ I !qT p6(MiA.M l?OUt I \2Za^^\ 
yhDC^HaanjiLf 05|| oR(M||[ ^^(^f (Skif:^^^{ Hipf IC(ef| nO)EW6l2a^lC(^ hYdi^ 

IC($HiQlf IMfAi U' 5^ I !Qi£dqi?f2hJ)6feR!!plC($HdfOBf#d^fYJ>^f P^.W 
+|M&iiC(B|R(jl l2^Arapaigc^Jgl !^ii|||>^!JAIC(aui!JpQpO) (BS&pfi^/+^J.p^A 

.IC(it#dS^ 

I !gT P6(ffiil^(g[hpffl ISBiJ gfEdBllMI?'l2npXy>^ft!fydfFp=dMf LpTMP 
yy^ffiipOBfAiAif dMf T Ao^.LpoAD^ff +3^1? ICLfBd^LyPUrALanhLf OB Cgir !Jyg 
KpB^ZM 123$ (gn2Ar hfiudt ljtt^j2S(iA.eLic^ L^Kd^af I 
p^ZT (tfAra^ !$/ p^l'SeLjJJ ^^pflr U di LP(:f^iiWaCl,MgCl2,CaCl : 

. Lpn^njiUrU' d3!j=]tt^jlCo^i£dqi^+a2^dJl^^^ 
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.+bGiDajl^}r|2f)2^ 

: ii^pnfeeHipS^.s 

llydorphobic+ds^p5X'(lb4d^/>QBft!!pOBCM|' i+d^RjiplCdbldf LjJiJ^JI OSj 

hydrophilic. 



. dMf 0Bf|liaipB5iiC)80pl2A[ I HZ/y^ffljpLW&j 

(^ EhO^U lM LMT # W I l2Z0flJr OBICdbl df L^R+^f PIM 
L^R+gB^u* \A(^\tM-S^f^^\p] 12^1 IC(eE|n l^AT I l22PLf OBICirdMpAUU' 
I%ii|p^/pd[XSYB?dfydiJY>^.YB4dflCf*l^©^ 

CiE^WfffAifl E^jZAeudlA+a^U' (eBOf ljKjAIC(I§|[f^^ 

. YB4cI|IC(^^ l22f>^pd[X5fird|+^f+Hi?5YJ^^ 

+ai^ !j= Lf0{ !j= (g^+d8G^pS> H&4 df cj^+^«5 IC((Bdf y^ftlipOBLpOnAiJ i 

+ff¥Lpadfeud^f^ft!^(XLpQnA:if+^U' (tf)ryZ(|:LjJ^C^IlN=I^C^+Qd^<B^ 
.+d8G^pK fyfiPNSa, Ai, Fe. Mg IC(B9^ylcl^.+aa^p5lf©4dfc^ Of (JSJ!/ Cfeffej 
y>QBR!!pLflaJiihterfacelI)l4!!paj!JI EZB^i^RLpLl^lItoQI/Oa^lil+cqE + Hipj 

OBdM^A.1.^^ ©4 df Lp(:|5Sa48t=^ W ^ Af CS^^K\M$: L'^Pq^ CMf OB j 
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LlIp(e&flrlolJdMjC5y>^ft!PAV>^ft!!p(^ Ofilj 

lpj£ PIB^.ICjSqi/CUL I ESJAL^ffi^ pQt>40BLj:i^O!>QBfl$YB4df IC(^Y^ 

qgRAMjICdbl df IC(gb2PLf Y WAlJCj^q!/ IJb^jybJzOI?+d"£lJ [»(R0BIC(ib4 df 

(^nf!f IC(I^2affl:ICol5il1[p=IC(|fe^dMf ICpUpOUt I I2a#^L)fd^!j=IC(Ggrr 

l»(ROBYuo^ur+!]29f^f PI^dMflCfSOpUl^jybpypabl^t poot^UT 

: Lj;aZdl!9fa3^IMl3HRLJKmitf^ 

.y>^ft!!pL^CMfyTS^Lp0AiJIC)2q!j=YT2l<. Y 

IC(q2fAYua^ u! \A$f:Sk^^^SiKck\&(^ !j= 2 >^U!j= OByy^ftjjpYua^f y^^. 
a2PCft20 (Bi a:|| (Bi..yc^J IjWj || 2l^df 25^ gp>^/LJH^E(c|iiq[^!Jy(^d^l2j2a!J 
I l232aj=ljtt^j[p^kmX(B&fl2l^!ljgpp^fA'a5r2rT 2:tedf pBaj=y;diC(^df I3M: 

. (^R+btel ! >fiD^ai(^P^ULMJAia5Lj 

:+^i2a(^(Bij)0^uryf2fA 

Vf^^ ^ . IC(0^!/ OBI^^fiAyy^flJip L^ ROBdMf Y^lij+^o!/+ |^aj f PIM .JMcp^dMf 
y>Q2R!!plC(|]pLjJi2d^+d[f 351 IgT pa<C)rf uq5ffl:G(f2^ IC(ib4df+n!<adi|^a/ljtt^j 

. OBgf 2^ DSjQr+K^Ce^!/ 

:r|a0^a^k.t 

2 ar R^JlMli^+^K^h^+T 5>2 L^RYuo^ u! izl^i^ ffAJ^^ (^ 

.CM|K::j2q!2I|GSCfl^2!J 
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: n^^ rjIk^Ek a^k .q 



LJK^.O!>Q2ft!!pY©4df LM R+^yufP || Ih^iyuo^ u! +zl^i^ g^ip^^ R(bS*. 
lJj:RYuo^ u! lElilfipefJK'friAfelB^lljYuo^ L^ 

LPyS]^ RO):! iihtytJ'^T ^yj^\(^uO^ u! +zl#LpMf QKLPJI 1^(1 EZAjZ lYnoi 

qir k\3ct^il(2(^YPu d£5UI2T(Bb^uo^ u! izU^f Lp^f yd£)!>^ft!!pY©4 df OPi 
Ydt CP I iQfJsndiCCtfu'diaL/ATYuo^ u! +zl#LpMf y$(A Yuo^ LJ+ljaglpoAl IgDij 

YB| dJv^p^iqJAf +d"£L)f IMjRI Igq^^dfCt <^ 
( 7 [Dim-nf ) Ory^-yyOBfl^L^ dMf yl pt & Lj^ OBtolMf Y^Lj1^0B|| IkfzhB&df j 

■Yuo^ u! +Eli|[J^f LflKd^+ffif II urtf . D 

.+^!fL^ll»IC(|]pg5.Y 

.qju!Q...#|eucai+[Dfdf+^(l}!/lj(ffJft ^lazf) 
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++ . . , ++ 



^jljlSl ^Ilu£]1 (jJAi u^^lyiVl Ail J) AjI^ JakLi 



^^ 


1 










^^ 








— — fc- 


c 








r '■■' 


'i 


0^ 


- 






i 








i 






r 



ijj^^ - J ; 



^ .? - r i li»^ — ^ ; *^^'j^ — C t \ 



( 7 ) ^j J^ 
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IW^dfSYBldf y^oq^'uo^ u! +zl#lpfi[f || urtJAi^l? Lji^LJ^f upulA j 
&A. Yuo^ u! +El#Lfle[JLiJiffif I 122 >fifo6T ^TAiYOlcIf L^Jf A[ silCMjL^ipfA | 

.( CgLTlflCoRyc^dMlY^lij+T (tf ISA:^ +dp?di2njjDCe|GBC!j=ljtt^jOBi^l?IJ^| 

ICLpBb£5i:iS5€l50+r|2f)l iQfd^dianjlDCBi^l^+li^CEaficf^lJf y>^ft^ I 

CgLT 8 u! ^dl^gLT !J DjJot &( dMf Y^Lt^;fiD6B|| !kfEh5^pDDia:^9DOBA>^a I 

.TAi I 

OKxJ^IJy>02ft!!pLfl|(d^dM+Ut#^ +n2f)l iQpBI^ oj+gBPo ICLpBbfQP j 

: Hi4S^Jf5flff.0lj I 

OBS05t|^a/ljtt^jC»^.y>^ffi!pLiJiBu(#.(^fY^liM^^ EM^iFOA | 

P^^^^Kck\\^df:(Mf:\q^^?\\^cmm^ f|aBlAy(^fnnMQ^y<^d^B|clj| 

I IqT P6T ttf 2cflriJ(^dJflQBRydiCj8q!/+:tea lM52^.Kp2Pt=!Uri !QNll^y(B|df | 

[}ij=LJ^LiJ^©4dfYdt6.YuO^Lf+!JEgLpoAOUWI^I52!j=Q I 

ra GDf (m^^\ !QA32(tfhi(gh.pi 6t oDf Q T 2j2a!JypMSl Igy^^Q iPLrdf+Ct/Ml I 

CMf Y^LfSflXByAT jif CMJ2 2r ^.LpaAf +dn(Bfi| #d^!(gi([£[jY^L}SA:fj2 fjoD^ I 
d^ dMf L^yAC 5if y>^fl$^p^.2 ^ l?CP i^O L^ 2 ^ l?T 2(B|dl Igd^K^J 

M.d^!(gi[MfY^L^(^ Y^k{ 9 mym) cup^.e Ypo^df osDiisoBbf Of 5^1^ 1 

l<P2l^!Lf ljtt^jLP(:|iA.+d^ yajy^ I I22^ga<:]pfel^!Ur 1^ lE^tTa 0(ffUlTXS^2(B5i!J ] 
. K:p2Pt=!Ur LflniS^df 2^12^1/ f P? LJc^.2:tedjLp0l<i^[p/ LjJiC0Z.jJ^ 

t GDf ICfpfePt=!L)f Lja5j23=l Igysy^nayLTPMlf^Y^y^ Lp(f!fYB|clJv^p^ j 

.YB|clJDfcRCI)a| 
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wi^jijijAll^^**^*i^^^^^^ 




.1. 



( 8 ) e^j cj^ 
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f Lj^ ^Ui iji f Iftj 







( 9 ) ^^ J£-i 
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yufP II [pZCt JAi2(^!/ 2 ft I 122^ AJfADfd^^ IC(l^lMlCfpfePt=!L)f yl m \ 

T Al?C2n!f OByy^lWpl sT ^ii)l7eHi§»GB0 L^yy^ffif L^ yA[ 5J|dMj2 ax ^.+!2(^ Lflef^ 

+c^/M[M£Jlf yl ^Ad^r\SM^m4ilXi^^^ ^/YA^ufP Ydt^2(B5i!JLjJ^ 

LjgMI 2(^!f L^jz Ai?C2n!f6^-yJ^!fYAyiJ' ^W-^ a^^^oilp^e^ 

Wff^K fi^. DiO- 68 +r|2P^T Al Cgir 225 C^ K:oRy«2(^!fA ffielfCgLr !j= L^jf m)\ 

%.20 L^(BS&(^|+^fffiRQ?+d^ffi!plC(ib4df+n!<adzK^ I 

:>ftT»EHM®tL^Day£pk|vil^ I 

.Y©4dfCE(^f+fU-P^+!<^&y^l?D^J l22U8^df+bteT .2 | 

+;qQO!J KJpDAf OB 3 M)0 1^ aM tt|Aii[l^!(giiMf Y^lijT fi^^f CS% [f^^ ^ I 

6000 - { r^.^I^\(^SMp(^Li&kl.fi^P^^.fi^kf d^f ySC^ oUlfATAJf ICC^^aSJ 

.ra0fOBDi&/LjJljJ65OO I 

:JMuQH1W5 I 

YJATIJACMf L^i$(fL)r+[^LJJiq[ ©0 Igy^alJOBy^fl^Yuo^J+IJagf^T pa< I 
C)Njeuc@riM-HI^!<^65euc^l 122 AboM^ ttfy>^ft!fLpifelJ#digaiJI 

. c^^Ara^ yd#^ra5 !$jAra$Ar !jicp^2git^ 

50 L^ l^eu(#+^fffiRUD)('n6y>QBft!!p2^l<LJK^! ^P^+^2nl? ICffiEfiA j 
dy^ffiipll >^!j) +4HbliC(^R(jl Eg'Ar o!/ydf^fl$a^R+!(^ OBifl !t(LjJf |myhJi2R/I]gn^ 

d^y^fl^LjJlWIoT t¥Ce#r UTYI^df []&6eu(#Y^LJ^CEI^iYuo^L)r j 

(^Meuc@rvlsiGBOL^U)$(gn2Arhi!i2GBt:|^yiafdfe^ | 

+CtJA\fiucflrLjJKd^+^J 122 Abdfy>Q2fl$JM(a^.y^R!!pLjJJ It^fgNilMfY^Lpi^YW | 

. ICjSdi uAAL^dflMf LjJ2/ol5- 10 | 
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l<JpoA&AHl^!(M(#Y^LKfoAOBy>Qeft^ 2nl^ 

. C^!(gfiLidtY^L|pDA CXWP^^^fi ii qii/ytnj) OrM 

%5 I foAeudt LflM/g^aat500 - 3000 1 \&^6f:n^iymi(>Lfii.j^(^[ijf6 
Dffijcflr NfliZ^liJfy^fl* 12)80 yCfo I EZli&J LPl of GE3f Ul^o!/ ICLpB^^I IgCMf LjJ: 
LPt dJLflii2(tf!f y>^ft!!pM)l^.2 ^[ lijf 2(^pUt#hlLM 1^ M OJ IC(ft clz|| IkfEh^po j 
LPCf!fyyQ2fl$l IqYuo^u! +zl^ip^^ (bf lA.+^o!/+^(a[^!/+|^a(giBucirY^I4>Q2dl !qJ 
Yuo^ u! +zl#Lpfi[f LjfiBt ^ cSl?2^ ORMg h2(^yt= 2c^ii>^df I !9NfPf)yh0! 
CeGB)2o!f+^P|GBa(gteudtY^Lft^dl^lM2(^!fy>^ft!fJ8(^^ 
mo - 70 +n2f)l !9Lndz>^Mi^(^L^|+ I !9y$^li[^!(gfiu(^Y^lijy>C)ryd^ 
Y^LianrjiUI lAJT+iaZdJI !9l^lSlMA2(^C5ydidJLflii2(tf!fy>^ft!fpDlo 
yhs^n euc@rNjjiZ^liJfy>^fl$05T A^M^$^.+diqf iOZdJ I !9Dai[l^!(gS5lMj j 
Y^lij+digf+BZdffEh^ y^ft!^I^P^.(^nt!(gidM|Y^Lj2rtU+a!(jfj+B0df&^ 

. y^d^l !9- d^!(Meuc@r 

+U8^df+d^fcflWennL!fljR^J2dcl^.2l5z/lj)#24- 20 aDajgir ICofiAEfSO - 135 +n2f) 
L^ Cfefeq dC&r 52»6(ffi9T 3= Yt|^2il hfl !ttAlJd)(^ l2)2o IC(Bi2fAC%j' I 
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f-hj^h ^Ul £^jjl usj<l\ ^1*J 




• c^bjjdCrvi ^., iii_ji i^ ji^_ 



r 1 *4 



Jy3 ^Jj^ 



K>J-*J1 V*J1 ^ 



Y t oTjj^VI - * 



'Jr'* ^ -^ ' t^jl-^ JJU - fl i J-^ _ 



( 10 ) ^^ j£Ji 
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Lfl3ffife|R([l^(^y+2H;d£)Nju I^^Kf^fOBu IC^dJIjtt^i-IBiil !kl iQfSd^lMlK^i 
+^(lj !J 2 Cr I IgyoEJI? ICJSLr 0^ diJJi$ftJijQl2PL)r ICC^fttJf 2 LtL^ || ^JJ)C®I? IC^ 
(B5UL#hJiBiD(? U)3^|IC(^ 2 2ERG)d^ 

. 2a&t:|^IC(^l5MlC(qfeJJIM[]«iljE^| 

LMee!j= IC(^df f ufP^fAUDij=ICffi!j=+n!<ad3^JcB^+GB^u'!f 
y/QBfl^lCffi y(^J Lj^t^LJ^i 6 PQii/i urj u! +a!(f IC(B|R(jl !9(^I^UMjj^Y>%2df i 
|V^E|dl IgDif ICffilf 2$ +R2GBt:R(g[fAr | d#. . LT 2L)r Lp(^(^\pn^60(^ l2Ar !(gBij= 

I I22_Ml?2affl2 [^.gp^^u! +0!(f +MJC^R(J| !9(^ RT T]lM/ ICffi!/ OBLfAiAdf j 
aj^a^6(HirEb6Ufi(|2c[6UDij=ICffi!j=LiJfI5fe(^2^ LfjCEfciJ$nCr 

. 2^1? OBf c[ (^!f IjtMjyc^ fiA. ii)3^ija|Z n2f) (B^|+!A . (B(i|Z2PUr U zhjp^ 

" Separation yl ^'\^^K(^ . 1 

" Conversion y^l^'+^^ff^!/ IC(^ .2 

Treatment + ^l^ A> n!<adf . 3 
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" Separation l<d&"ria^eiapPHftO>^ 

. aaPLf LPf)(^ 2h^T BLJc^^z 

: LJ^Pf2«]|l?l2rTpaL#h2dqi?[Ba 

C^ ICoR+Jsnl? UjEFDOBi ^l?A25»Hif (Bfe^ [MiiopiiJ 2dq I? laripD®^ 

CgLT !J IC0R2dq 1^ l2npDB(2bK:^(M^ (j2$|fA i£Uq !JA ULft ^#!/A UL^(^!jA 
[jf^0)Ai!JCgu'!JL^y|6Cgu' ICol<2dtl^A2PHig=(Btet[I§SiiP[RafAi; S^lijf 

. +^df Lja|f+qLj t(yJTf!f I Eil^T Ab6U2(^h!pf)^l fo JNfedfLja^zqLj 



43- 

Dij ICffifyl 5 y^fl$2^Ryd^fcl?^^ RQ? I !Aj lAP!/ IC(^ Ijtt^jfEl^ 

. O^ki ff»!f ^ !f ^ tf Or I^E|di !g 

M2*2Puru' Hh!p^ii)u'g^Ljija|zc(Bi2f)M24T #Ehj)ai$8t=^P^K0n ^1^^ 

: act AJliJI l22qpjiJr2Sqi^lS(D^[B^.I^ 

+ nsf) K'u' 5^ifj2(^h!py^ (filziMff OPT yCfP dii^fRy^^ uij^ni? ushi igac^hip 

yt= Lp):|^.(^teEI?+dq[ !/l I2Z]n:Aiffl2 YFf LjJ^^SMiT (^iiD|ff;r l/apDglCuRjz 

ffAJf IClif (^didqC IfyfMltf (elZlU nJ^RO^ LiJi2)2o y^p^ ii)diq[ 
yiTP LfliiDp; !j= IjtMja pogi EZaj^ ^(^\^K(i(^K]^ (e^lJ5$ y(B(^ai|clJ 
+dq[ !J \m I2?AiAi|yJ^!f LjS^^ pdiljT ttf (^n!J II l^ac^h^L^^ ^Ri^qi# 2n<^ 
y|ft^li2Pa2df+T I E^T ^(^yJ^!(^ClM]lWRfpO(^+^!j= ffAJf (gUi^^j 

L^&UU2h^yiTD&pQt>^fyJ^!f2^d^Jsnl?U^ Y 

y^\ \2Z/d(2f6m/^\J(g^ qp^iiJ^RfEhfelCUJiytt^jLfliiSPoT ttf 

2>q J\ryfLjJl^S^nL|6lla^2[^Lja|^pdilJyJTf+Jsnl?LJ^ LJJidiqC 

^(if]dtj^!f LT ^lyEhur ytt^jo^.+a*^ uyEiia eh igfi ctf opc L^fj^if ydt 

a pdHoololl mASi yM g^JLgqf fcjf l2Ph[f pECR(M|hliiDP: !f L^^Sd^ftE 
gp>^ (fe . I ^!j= UShip I !gLja|!MfeCRO(^ ICO^Kt^parl/ fM^ (WJyJ^lf Lj^^Z 
LPfhBij ICffilJ LJJ2L1^ fALj{>Q2#!JAL{kfle(^!f I E^AT Of LJc^dili^lf i^lf UyEFD 

.2Pcf2dqRI !gfr|(^!f 
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+ d^fflip ICfa^J : ONjT A^IJ Cgir !J ICoR2«]| I? U2hijJi^a<a? +1 ^!J IC(^iy^ . UJ j 

.^[Rafc^f icoR2dqi?+^ I 

:/Bliy(%Sli/iiep$z2 I 

Liquefied Petroleum gases : (L.P.G.) ri^S3t rflHlfc 0+5)^^ .tf I 

LpDAL^J !ttAliC^iOJL{kfle(^!f LpoAL^^Dl^iO/2(|jLjJ^^^ OlJLJc^ j 

OBf at Agodlf^^ R|| !ttAUfe(B|(BPll!p"(ll25ilSbLjJ»p^2Ha^ | 

YpNfif Q3fM^l^pfir3GBfiE)2(|+!JE3hB^Yn^i^(e|^ft!f+Z^ !f | 

l<32(|OI^±i£)rALj2B[ifT2(|l EM^dqi? | 

. lp(^£)r+Z(l} yc^lAljlAi!fCgu'!j=ICaR2a|:ffi)HB^Q: | 

: " Gasoline J ^ 'I (?^.f | 

LpffijAlC(B95lS|| !t^AlJZ2^#.+$if IC(B^(0<g£)l^ L^(q!fAL)Cl2l foC4 L^z | 

K(^fi^f&f fnAcll !t^ iJE^T +dik^ ^ Qt (Mj Lp(:RLpLJKt#L^£)l? Gil ©I I 

L^(q!f OBfn^ll !tt . fm^] 0k{\ ^ +5[ hilC(B^d|fnA5ii)CGBHEJf IC(^dz I 

a^A+fzC +^L{i^(^!f L^fe5i^4edfT©.XLI^Al2cC|!J+aguriJ (fitfj I 

.ICpd^ifHSia^ljaDLtllcBz I 

Kerosine: J 0,fWlL A I 

||!t^AL(^lJC5l|^^^lM|D^t Q[lLfi^^^\^l^i^f:m\ j 

l<Jk+6fl2ft!!p+5]|!JydM.ICd|!|pOpq ({|C^D%ilG)J$I^AatOD^LjS»^ | 

ICCE^SEfJII !tt UCi6l foCi2 LjJiC(E|p(O^I 122 Ab^UDJ^O - 150 L^ija^Japdz | 

. Lft>Q2$/0Bf^#urU (ffirydidi®|Lr (MiJfn^G)4©|lC(G^d^+|BPM ! 
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tt 



(Gas Oil (solar: ^ YlS^'3i\bft .q 



\2hLi^K(^0\ 122 AblAUDtSO I kf D^O Ljj£)ipDI?+6^R!!p+5]|!/^j 
U)|B|+$^nC(^Caf ydi|BP^IC(I§5lS4U^ )20 L^!j= I fo 17 Lte^!j= 

>7AyrfnMi|BP^IC(^Caf II It^AUIdfliliP 
Lj^d^| !t^AGl4£(lj2q:A+^(|J+dqT^ft!| IC(ftdf II It* .+a^f^lC(^df L^i^f 

L'^^fiAKp^CtpCH^^ Ofeo I RDf Dt80 Lja|^pd2Ll^!/ALj{>QB#!JIC|8qdz 

.yaqafliaodS^iftaiau' 



ff 



VACUUM DISTILLATION /ffi^ " KUC& nflVJ (Jlpa^i/ffl . 3 



2dqi?+^LJJfWj'lC^(fi[f'y4;f popqfica +Jsnfi:+|^ajl|Mjl?^^lA 

yc^(gM 212a!j=2$+I^IC(^C5(^^f LJKfi(e|U)C(^SDmfAlC&l^ 

. fEhi^C^kpB^ a? ipcf df 

2ff:E5^h«b+ c^ !j= I2)2a!f + n2f> U' 5" CBo'CgoB^' ^[PajCgu* !f ICoRadCI I^A 

CgLT !J LT dpflnyj(f If Lja^zq Lji ^RLJcm^. INp^Aj C^ K^SlieRyJTf !f Cjl? 

+n2f)L(bf5ljlAi!fC^!flCoR2dqi^[l)t^ 2^+1^+32^1 pg +a3^IM.hp^Af 

ICo(Rlj2dq R(^S^a? + d(if IC(Bi2PJ I IglC^f (^pQ'Kh^$! y^;? pW ICa I2|2a 

L^ O^^f fyfiP (Mj ICOftdi IQ 2t tlgyNiSn: a52PI1oLJ Njij) pif T A]!/ Cgu* !j= 

. 2 d^ 05(^iallJ 5^ + IgBOJ IjtMjS lofi^ yADHf JNfcjJ 

CgLT hJD#](u! Vacuum Pumps ^^ ICC^LT dfcanjjCqi^^ R+I^G/ Ijtt^jO®^ 
lir 5^lrjlfCgu'!JICoR2a]|l?U2h]) IgL^yufP ICal/yS! IC(tfu'dip^^R(cS.Lr ^^lijz 
Lfti^Y(fl^2(tfhi)!9lCffi!fyA3(I^.C^OJ=i5R(g^ LPpyAJoEflB^Lj^t^ 

(^ Lp(ofp(^^OBY^ii)d)(^ i2|2a+n2f)MclM2(^hNpp&t & mfji iQ'icgzjf" 
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C)p#YdL^.+Jsnl?Ll2h£)UFr L^idiqC I HH IqICC^lt dMi^ hiSPrtJ pBI5 
IC(tfu' diCiikm\f] HZLfl^ ^fclf 2^ 2(if Ydt DJ^U)^ IC(qtojJprfDj2(Efe(gb 

C)p$(g[^U2l1f I !g(^fl^C£[J2(tfHail)l^ LKgl)#!j=ffAiJyI ^ (STABILIZER 
IC^ IZCj ! Dij LpMf CF^ RQ^I®^/ ICjSqd^^ain !J CgK^n^iilpD I I2$BNS 

. U2h!pYlp05'lCI5ZJf" 

12)20DE&I !j=yffi>^ft(g[!L)(|3Ur Lidm 5^lrjlf Cgu* !j= ICoR2dq 1^+32^0®. 
L^iCt^Lr df IjpsRT ^f pgdf 2LI^ !J IC(apChui hfl It* ij^/ IC^(^f l2)8o +n2f)Uhu' hj 

. a2PD iQfdqC LjJf({6T ttf fJ^df ICffi!/2aany5'a Igl l2ZL^|p£Hb 

: Lubricating Oils I Wmp. Nj^.c: 

+^ K"^ I !q(^RLJ(^IJDIOO I fo350 L^£)l|EDI?+^!JOBfn^ 
+I^2IC^AiD450 I !gD400 L^JiUt^iCyfiffiAUD^O - 350 apd|OB Ol^ 

. D^O I fof 450 Lfl£)ll^ 

OSK(^0K.Y^f\ EZlJiT AboU+d^ZJTipciJMDifAiilCiaZJI EZ 
IC02Clt(IC(B9SlS4 L^ 12^42 I fo (^\JiM!J K^f^B^ VT l<K'® I? K"^ 

ICfk+^N* IC(^dJfnM (^IC(^df 05IC(|fe^ dl frif>^LJK:g|| !t^ . I2c[ p 



.1 dJgZJT ipcpfj MoiS/ OB^^ IC0R2a]| I? I ^ L^£)| Mfik^ 
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Solvent Extraction: BK^feM! &]§& 

Yf^Yloy]:§m>\k(^^ urp^ur+^OB(^j§;a.])rtaidAU)c$En!J 

. IC(I^jfi[X(fi&CE>filX(I^(gy;dBC$EnG)9^ 

ii)di^(i^lC(el^!f +n!^i!<^OB[Ba|| It^v^AUUSIf YTpO5O|hdSaipli0n It^tA.IC&l^ 
+aLAd^+^!/IC^I?IC^ U0\(^^i\6KffSM^y^Tk\^l:mfK^^6pp^ 
BRIGHT +qiHdJIC^!j= UlEfil icgu!/ +6Cf Lpe[JU2h!pYtp050|HdJf^(e|ii)l5tA 
(^B2S(?:LJA lijiil LflidC^ + n^f) I I22C^!j= IjtMjLWRLp a^u* !f Lfl^ (STOCKS 

KPot Lfl^JAnff ufP^ U Git (tf K(^^\(MJiM^{^:mf ICgqdJ+nl^adz 
. U2h^Yt^y4AjqHdfLjJidJ9X)rff>fidf+!j2ULi^h^l^^ 

.p^Hib(i& [R4dfLjJ^Wl!JyT5T2n^(^|!(if 

LJJT 
+3bFglC(^|| !t^AUfC(B|tojJljtMjLflf+! 2dqRIC(^[Biii)be!D2|IC(|]|!f I E^AT oDZ 

II It^yR+Ury^zfiD^^dlftoft GlC^fLiJ^j^! +l^iC(^9f3bFg[l)a.6 

.5fAUf65K'^!feeO yhD 
. Ufpi\^iT (tf ICfABOBIC^PJTz^DJi.? 
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dm 



: trMliTd Kpz- iaiqf'ifg"iiri.i 

+^ydM.2(0&rU'Hhi^ii2P^6T t¥C^iOj2(|j>^jcPLr2pCd^ii)^(^R!!p 

. (^JPHbe^f pGBhblC)2^j= yl 5 

ICfE(|f yl SLJd^l !t^fEl76-y>^fl*yAo CSfSAAiJCarbon BlackUL^!/ p^liydqi R| 



. L^UJ^adi^^iJ 

yqf ! DzilfL^pofl/ Uffi^pfl£)r+Z(lJ 05A3i(|f ylflf di !gy>oia!j= Lfl^( 

. IC#JL'DOB(^fF2Rf2hy2(09f | 
tyiM-2GBt:|^yc»acJ£Sf^2dty>TC5i2aR2$ +1^+33^ L^+n 

p^+St I EfefpL^^ai&d^^Cel^ftllpg^JUjE^CeEflJdJ IC(l9©t=^W 

. gfidJIMLiJffElf UlElil a2PDIC(^^^ 
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: J ^Om, 2 

LftllJpC|p>^/Lji£pLft(|fL#MjLp l2Zlu'5iieBjBj8a+ 02^)1/ # lO II !fi^UL&l* 

. IC^0dfy^RLij|g^liD[^Jij8foUf IC(l|(Mfe^ 

l^+|GBaiy«UjEf1DCSraiaN|^'L^llS^^^ 2(| 

+!(^OBpedfyJ(f!fl |FD6t:!+d(^a^ ICoRy«(ftfl^G)Jsnffl)ZP(:^U2h])'D(lSi^ 

)+!^!J 



a^il) pif LjQndf ydi«)™a£5LiEfA3eQj! 'Ij)p(!(^^f+fijq|(!S£T >^6.1 
IC(^MCfdl5^afWaT0lDS#f JifiP!jA3T2dn^lC(^(l4l?LW6 

. \^(^] 2(B|!f pOp^ZMD&^f fyfiPf'T 2an^ 

a#AJr fjCElf y^^ . (^ A (^ JK'(B^kfi^^ 

lOflJ^djfeCfR 



Ujyji^i t^j^i 4-(d;jiLi| ^ L^i 4»^ A^ i^^ 



^WiJ 



+3bF mx^(i OUpfAlJg NJp0|Aydi4)roMigB[lSp0j^El#A^ fjCE!j= ySA70. A50 
|JalJ[p2|Ey^A\j^UPb(C2H5)4f (f 2!/ya%yljey;dia$f>C!rf|CE!JySRffAiz 
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pOpOfLjJMyt:! /C)l3i)ryJ^!f]WjLjJltz4 I !q2 \3d;g6^^MllliSify^^i\\ Itto 
ydgtf05U(^UrYn^.+#f MSTf (f 2!fya#..85 I fo70 Lfii.!liAf\f]3p)/S}. 

LJJ DKif y>Qf) LflffElfA ULjf ll|r + oT hih2d[P 2)2u"n !gT pa<0(^ UI (f 2!f ICC^dz) 
L^ll|)ZjifAJr+n2f)ygl<(25QDA.a2llEJf L^CBd^lf IC(^df ljtt^jgp>^f y^f A^R 
T tif Qaatff ydi^dn£Pl(Z[yag[1^j2(bf 2^ p$r| 2PcY:tediaL|M (f 2!J LJj£)!(^!f 
: Lflagfeiirydf A^JyZ#LiJ|^98 +d)(^ LJEf>fi[>n2f)NJ 



C H aO H 



C H a 

+ C C H J 

I 

C H 



C H a 
I 
-*- C H 3, — O C 

C H a 



C H 



a&fymm&ym\z 

-:g^YlSfl*/HBG»kYVift 

f^yailpf ttf ydflf AMjaifi!j=fjCE!j=f^UDt60 I fo 180 L^JJ^^ pdf 2$Jf pOjA 

C)USl|!/ljf|2f^Lh-Ci6H34T p^Y#2RMlC(E^(0^+5|ZJ®t2p5)LiBi!J 
. 25r DiJSkfd£)Ufi !f IjfjS f^'L^yaedz 1 " (M^BCLpKt^pas^lOO. OiCfdz 




+$ ($2 >^U ICoR+ig(|flf [M Jj2(Bfef Y>^f pW+d(^f +#^ 

IC^Od^l2)2T!j= IC^odJjO,^ 0|^!j= Y#2l©aidij^beiQa|0CTf L|5|| !RA 
+#20dff |fiP!/I+Zy2$|ff^+#20dff |fiP!/L|JiJ q>LpeOI E^Rya© 
+Ut#hl)!ATihyEirRT pMfLMlfy^il^f ylul!j=l<5klC(fi¥fe.L^li*po^ 
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-: j(fep"J#i^|:^Yyift 

ydi po6fpLj^!A.t /DIO - 25 0!#a+$ifYrf2Cfl5J+St Lft^lAlMfeo I !gT fSb 

Cmij 2an^ij8folJYftJ^UE)8o!/L^Kd^+GEf II !tt+n^lAl^t /D^OO - 2500 
. +!UrOBvWAT apst I IqT Po(MiiM^f Oiajll !t(Yo(f ^ii|2od|l2fp 

12T(B&|^ L{kfle(^!f f Jy^P L^io[ (^ OTf ii^Y>%2d2q: T 2dna'y(^ 12I\^ .2 

. 2dn^LfthJ2fo6G)S^flC(l|p($LjJidi(^+^J 122 Addf 

OBlD^l^lSIf |fiPAT 2dn^ hlfiydf) I l2$0pCDEl$f Aj ffnlj Ql i Ei^ 
+ ig(|fliUt#h(l 2adf OBpOj^D^dn^ f f>fiP!j= 2$|RT 2n^iAntinock Resistance 

. Ot($2P(:rpOp6,ydJ^J2f)YADaf popcij 

:(eSajLJ$($!fLJf)OpC[fA 
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CH3 CH3 

II 

CH3- c-CHg— C - H~ CH3 I 

CH3 I 

LjJlMd^3l#AJr ffElJAiJSgr T AfoOrpfAJrijfj^anS'yll IJT pif LiB&df I 

C5pOnAiJLjEfA3eif IFlpLirta QOO I !g25[ LiJfpdi|p f^f LS^LJli^&f I 

- :>a(zkgqii&pgioji&pLj0sferpr | 

J\ryf l2PfD(l4l?U' d^a?l2)80!/+n2f)l Cashpoint LT d#+r]2f)i:HiIDi | 

E^Y^^ ffilSf+n2f)2^1^ (B^j^rlJYGBIRKl-Baod^y^UOBLPtdldy^lWpl 

Y^|IAG)l^i2)8o +n2f)l IgyAT Af P^lMlf ISj^O +n2f)|| !t(fEhJCzg]t^ y(^!f ObI 

y(^+n2f)"IMl2Pa!f +n2f)l I23ID^.(f5igU (MBAGl2F02dKPh[f y^Riynp 

. L; ai^+n2f)LiJ3^l HD/C^Qr+nSp^' Ignition point IC(qfejg3 

OBLSPhUra^eft+fU-i/P^I IflLf fc(!/A.l2PhJr2^R:l IflLf fOl/AI I20f pDf!JL^2^l 
U Q^ l2Phif 2#eR +c¥f II IBSf I mr pD!j= (gK^r^ 
OBI?aoT ^fAM>6feft!!pl2PhJr2#2R:l lflL!rN/A.LM+Ur+^ tp^ dS^hJiJ dd^t pooj 

mo I !g30 LiJ^AW2 [Mijya® pO^MUDIO - 30 Lft^#!fA(£5[ LiJf^^(q!f j 

. Dt20 I !q130 L^iC®l? IC^A | 
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+#!j=+6^ft!!plC(qtojJLp I2Zj>^ft!!p2dqRfEhqi1d|UfC^(efeaj'5^liJJU' ait+n2f)a;d2 

. Njj jan yi *D2 

Cji?! 2n6a^l2l\95!f ID) SelflgnitionOpf y(^''l2l\0(^ 

+ n2f) pdzfi^ . (Jfiri/ +1 cSdfl? (iS^dyQBRSpJNRiJf y^oCjl? O? l2)8o!/ + n^f) I l2Zr >^j" 

K'($lfcl£)NjC)9try(^u! (lj2ERIC(qiyjSSfiA.LM+Ur2aaj\fcjJIC(^^ \MmY^njf 

Lja|?+ LT 5^lijf + d^flJiplCC^flipZiptf y(^ + n2Pb. '(iSjQiA LJbC() !JA2(|S" + I^t y>^fl*2^R j 

(!^L^(B|!f yzl^oLJ OKEft^lJIp^fflf 0B(|^/ 2#2RLjJ2^h]) EZL{kfle(^!f 2(tfh2^R | 
iiej(^j=l2^ L^JB^Yn^UDiO A30 Ljf\i^dd^+n2f)Q^l^a¥+^ft|!pl<'<^feJf I 
. (B^IA(^IC(^iy|ljR^jUjE^[Ml2)8o!/IC(^2f)LjJapd|jt^^^ OBNef ODf 



uhJi2l\95!/lM (3^\IPd !9CtALJjMj(E^jfl?(B^gp^+$Qu'P^+St 2^ 
.2(fi:lW+^AYT^!j=0fiH +^ L^Flpqil l2Z2(f+lUfydada5| 510^. '¥1^/2(^+18 

+3^M(^iCJk+3^i^$©|=^p5£J>^+d^l^lC(^iy^y^ 
Diidi^ IC(I§©|:^pfir(^|d^Z(f+lfjydadiCfk+^ 

" (refractometer).+^2Cf+|fiI ($d2l5| hp3 ini2Cf+lUf yd^: 
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" Conversion l^ip" 

4 



ria(MkeK2p:u^aO>i 



U^2C(^2f)2 m.K(i^\ IgiJ^fflDEf^atf yl 3=i2UhJ)6feR!!plC(B|R(jlf I E^AT a!J 
iiipjfdf yc^(gto^ !/Al2)8o!J2affl:ICo(RT ^r]k\30!^ {^CN}^^ IC(^(^i 
ICO^Kt^pff IC$En 2*(^ra ODf UMpOnAlC(a|i|^l<J2($!j=f^+af Iflffi (b^j^ frl/A 
qgCfdf ydi(g2$+l?>fiDj) a)8o!/2({+l? :+a^l? IC(^ ljtt^jy(M(J^ft!^OBLfAiAif i 

. l2cia^l2c^AU)ipE)fAUL^llSeLiT ^ 

THERMAL CRACKING: a3£Ita3Ql .cT 

[¥|RCe6(if I2j2a!f II^^Rt & 01 2)2a!f 2a^lC(^Lfl3aSl^ 052$+l^+a2^fER 
IC^(Mf 2$ +Ri ^O L^ LJK^ iJE^T IC$En I !9(^l<fHhJiil2d^ A> I^t K^^f K'^H 

I IgDiflCalfU' 2EftSIJD^13 DiOBI !AJf l2clS^2(qRi ^J EZ^+l^+lGBOICcp^f 

I !9l2d^+ai$8t=^WK'0n!J2$+R+^t poRG)d>(^ O^r ICol^Gl^digSo IC($f) 

MlLj^di.L^llipy;di# IC(qtojl Igfl^tK'^^l^f y^l<LJN32J|GBaf ljtrlF6.2iI1X0n 

JNRlSLftllf Lijt^ll^t &( LjJfj)|lij{0Ry(tffeL^au'5ii)niyfL^l*K'(ipLp^ 2 tfl^lj 

IC^0d£E'2 ft IfCnajybjiClEGEffi & LjJ2^hil dCL^T 2j2a!J2$+l?IC(^LjJ: 

. +$Mf 2dqi^lC(^LiJ|^L^l4(gbig(|flM!iC^^ 

. L^MLfg(gb !g(j an!/ 2$+R[BaCgu' !/A+ddj=l2j2a!f I \gK(^($K(^r[ U 2Efc6 



C^^H 



S^I^SO 



*■ Ci2H^s 


-•- C-iaH^^ 


0:*alji^ 


0*i*Sji 


0©M14 


-P- C6H12 


; 




CsHs 

1 


-^ C 3He 


CLiI Jbt 
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COKING Q^ .f I 

.dyQBflrifl >^ DEUiiliJ) II !h^G)di(^ l2)8o IC(^2f)P? QHdf IC^(fi[f QS^+^Ui j 

%77- 49 0) 2(^R|| >Q(: %38- 1 5 JNR^LpLJK^^ 2 >^UA+dAj ffAJf +^ HJ^lMi | 

K:2A3<fjA.4 LP^t I2t^l fo IC)2(| %12- 5 || \\^A\lpt\][^^/o 17- 7 (^ijip^ ICCqtoj^ 

PYROLYSIS ^flCTH .t I 

y^di^!/ ICJSqdII eJ !t^AULjBP#l foALjaSUT y;aiCf2(|f I I226flB#+^[^ | 
2 frI/AUDtSO I Igyl R+d(^ l2)8o +n2f)ft? [Bi(M^A'. (E&3" Lj^AJT LT g^lrjiftUJp | 

. Lfl2^AL^rafAy>0ellipy;diC(^CSf UjE^H !t^A | 

Catalytic cracMngyUS3tl^O*Sa3Qfflr|20D. 2 I 

IM.D^36 Di 05T a(Sikl ^ EZ lAJf ladH^df yc^(g2$+l^+|aB0 ICcp^f I 

C5J\Rq(e&j^0rp^|.^3E^l^ I2Z2^ ICfEoifeCBcl^lGBaf I 

mj^6^(M'z^yd^\^^(^\k^\(M.\Jjf(^U^ I !9fn(^!f LPffoGiO)a)8o!J2$+l?l 

. OPffl^ 2^1 U L; 2Eli:LJLft)iiqf^!f yZ(|fe=+St Lfl^Rlflef^ 

+di#.ljq5p(fdf ydif (^[p^ 61 lAJ ipfdjyd^(g2$+l^ L^i-i^JI <^ \ 

CB(§{$($^i^ MJ 5^2 + I^UhjKRpT \^ \l^f£f 2(| fAiAOBgJfdf yd^/ l|l^ R | 

2$ +1^1 (P^IJu'5^lrji2|2a+n2fAij) k] 30 I IgyloCgLT ICoRIJ6^ft!!plC(^ | 

K0i7A^M.fi^fk.f^peUiWfiS[f^^6^6^cM. [jfvHydrocracking. O^V^pfif | 

pjfdfydi(g2$+l?i202^'CLjjl.(^Z%88 (lSito/ol2 LjJi|(df i!llC6^!j"+|[Paf | 
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[p^^ df fHfdf ydif \J^(^\3mm\ \^ OBgJfdf ydi(g2$ +l?+ 1^0 djp^ J 
ydif I EZ^!/ Yt 2I<P? 1^ ^f ii^j2(^ 1^ ^^f^. yj^\(^^ 2c[ 6(ftf)(fdt d: 
2(^l^ai#.|| [Df df ydif Ydt [BaBUfHfdf ydiDBp- Ij2affl:f|#^l^ L^f [pgJKfdf j 
dSqf P(fdf ydif p^LPKtf 52a6(^U|MEnl<+S£ I IgPCfdf yd^/ p^ULptf (3^j| 
(JZ^+St Lpffl! qsi 6 2$+l^ IC(^05p(fdf ydif QPP^fA a2F02dgp>^ u! 

.OKif 



P(fdjyd^(g2$+I^ 



T2)2a!f2$+I^ 



l2j2aC|p>^(g2({+l?[Ba- 
q5yJ^!f2^j=0BCBi- 

y^GEf I 122 AboJNREj Lftlljp - 



+d)(if 12)20!/ gp?^ (g2$ +1? [Ba 



T 2(|f2AJ!/AyJ^!f2AJ!J0B[M- 
I 122 AboJNRlS L^Ujp - 



Reforming J ^UPa^AP^BDi .3 

L^l^ L; S^lrjJOiffAJr fjCElfT kL^ll*y^oftt)P(fdJyd^(fe5](!(geuI Lf Op 
I !#..y^d£)l#>fii:fl£T UX-ftWJ^ IgiJEfdfyd^cgS^+I^Ail) 2j2a!J2$+l?L^^D:£a]|l? 
ya^AIC(I$^AL#rafAy>0elllP43^ljr IC(l9©|:^pfir I I23^Ar o!f Ljcmjl !f(Ylifl 

.yyQ2fl$+n!<adiZ(l} OBfd^gifi 
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[]pQcljAl.^h!pgP>^(^Z(lJ fOB'pjfdfycMf 25](!(MT Of] 2n^.Pl yd^Z^CSl 
[f^^ OPlatforming LSSu\^^M\j(fA.(^^A(^\Jfk:(^^ 
.t (j2[DEI3ffyJ^!f+3iJgL#i!iLiSA]98l foyloL^ 
MUL^fffij%80 I 122 Abd^+a2^C5LWfclj2(if la^Lp^aaiCoRII !t^ +33^ D^ 
+^(l5ArPA+6feR!!plC(^yQ[i2pCEI?^^6||!t^UL^paj! (lg5'2JBpCd^2(|f 

: ONjT 25?!/ euT 0^+33^05+ poRa^+^!f ICuZ^A 





+ 3H2 



CH3 CH3 




jjjljj 




+ 3H2 



: J (ap^^aKaaoffl .f 



C9H20 + H2 -^ C4H10 + C5H12 



DfttB]|UEwa>iiiia<iJNii^^ 



,CH3 



CH3CH2CH2CH2CH2CH2CH3 ► I || ^ 4H2 pEi -yp .q 



^jMcJ^iitZ 



LHjljiil 
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CH3 






t-i-13 









+ 3H2 
+ 3H2 






R-S-R +2H2-*^ 2RH 



+ H2st 



t 



R2NH +2H2^ 2RH +NH3 

\m ^rik\\ n Cpg'dlydif LC§ yup§ a*P<YPlli<+a4v02ft!|4+aGBHEJf ICt^df iM 
. euT (f\^y\pt\J^i6qf]fi&^\m^ IC(^df +!]2U 'L^pfl(gbn!(adf4^ 

IC(E§®|:^pfi(^ LPjoilladf LftllJp"T 253f!jeuT UT+^L^I^Lftllf^ 
SICgBJ^ I 122 AboU (l5ltAlI)US>C)f ISJ^ 

.UneO^iponf |fiPNJLP(:R||!ttGi 

IC)2(|f asnkLflinWS 'Lflagana LjBPdJliPA' LflBKho Lj^lf' K;fE(| IC(|]pl|^^ R 



CfflgJCfklCtlSSt^pSi IqT pMfY#2l^l<5klC(l98|:^pi|y^Rl2c^+a2^l|^^R 



Y2*i: 



-59 



LjBPtieffl !Q'CXlfU|yap!2 pifLjBPd* 12(^1 \U}\Xb.i^ 









CH3 




CH3CH2CH2CH3 




CH3- 


-CH- 


-CH3 


iS^Ci^JH 




C^JiTjJ 





l2(|)f!j= yc^J= [5?L^ U12cia^+ ^ \ aO^OBiJI IkMiP^ 6J\RIS L0^£jfA 



CH3 CH3 

CH3-CH -CH3 '^ CHg - C= CH2 

i 



Polymerization /OPH eiflpU .f 

IC(l98|:^pa^jLP(:ffi:2GBt:ffi)E:(^ T 1X^.2$ +1^1 +Z C)Njl2dap.p 'D2HE0f^n LM 
I2j2a IC($p l<:)2(|j=ICu'2Zjt#^.2$+I^IC(^CS22(^™e^ 

IC(^R(jil4(d^l1EIC0n OB'8da£p0fll:(Bg$&n L|!BU^[?Ert?LJH^di(^Q%r!A+^d: 
LiJzK:f2^fA2^l^ydadiC)2(| C|l^^ RICtelf LT Eh£».UPolymerslC)2dap (P:+p| 
Li$>QUrd(^Jfeltedi|(ofpt^ljtt^jCSQ[^J^ IN^J2p[f df i 



-60 



Ljagaf!^l2cM^|^T 2d[fliQt$L^(^!fA 



CH, 



CH, 



CH, 



CH, 



CHa =0 * CH, ~C 



CH, 



CM, 



H2SO4 7 "^ ^^3 

— — *- CHa-C-CH-C CH3 

7ot 6h^ 



CHa CH3 
CH3-C-CH2-6h CH3 

CH3 






'n+m H2(n+m)+2 






CH. 



CH 



CHj CHa 



9^3 u on r I 

,■6 ' CHj_tl^H, -^' CH3 -(^ -CHj -CH - CH3 



CH, 



■J^MtiJ 



CHj 
i^ ii\J 



mm4 



" a9|K'(^05[P^6L^AJrO!(^2:tedz" 
ykji UfC(0|AJr l2da|Z(|:LJ^ ! + f^^l M^ 0N> 1^ yZ(|:$nQ2 >^L) Li^ qjA 
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Li:&(^l<A>6Aeft!!pK'(qtojJ05(^Y>%2df2^ YJAr!j=+!JEU+n!<adJIC(^2 frj: 

. \6qll^KfM^(fA\m^ IC(^df L^iilp^ iYJAHJ Ij^^jL^fi^UPPC d^ 

II !t^ (^ RylpiYfAnf LiJi6A2fl*IC(B|feJ|+4l5 l2#]fiPnn yy^fthpaoB^RydacIf t^ 
I l22^l|ESLiC©aj|| urtCf l<'<^<^(^i^fAiil|firl/t A^LanjiUfy+ffilCu+Tdi E^llt)] 

.2$ri?y(^d£at3B9f! 

id^fiolCCftdllCCEl^ I 122 AbR2$+l?A2aj|l?IC(^LjJinMS+^fl*K'<B|iy^ 

ocgfi^iijafour icLfcr^pff)+di|st yti^ l^rii !t^Auc(B|iyjic(g^ YF|pRoi^u)di^T:flA 

+^fM !f y>^ai^&a^+q)lt IC(^CecP?^dJIC(^!fAii)^dBA>^ (e&[ 
II^GBf^L; d^AllJ^df IC(^d^Lfn^pfirp8GBHE)Lfll^lljp^2(q(BPH^^ ttf 

ijb^ Or L0Pf g(f RY^Q?+^CS/A+d^f^ ffAJf LjJlj{>Q2#!J+4l80B[p^ 6T ttf agdf j 

: J lapvat ysa&a rfeF. 1 

I 122 AbRdaiJf 'Lft>Q2#!jAL&llf^+!Cfd^+6fl2RSpl<l2(|f t^l/ICJSq^^ 

ic(^ yufp \m^ icc^df y©eL^i|(:RAi3i&/ (Xcgit^cpQnAd^iijn^pa^ p5^f^ | 

a+ffiYP^fi&^aSI*)! !9^!A1| hNfoR|| It^AlJr^!/ 1^^ YflPhI>^Y>%2d^^ A^.+^^J | 

. MJM-ift H2S + !J2U Ljf ^O II Ofil^ . KJfBd#^ ICL^ 

.r#Gft+Ylvtilc|V|^Q/U3^j rlilM)[l^+g=. <: 



2Na OH + H2S -^ Na2S + 2 H2O 



.3Ka5a2?EgK3ig^Gfel<ya\flgli(ftJ QD^yiAhS]^J^I<HSkQ/U3l3e 
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K3PO4 + H2S -^K2HP04 + KHS 

NH2CH2CH2OH + H^S -» CH2CH2OHNH1HS. 
NH(CH2CH20H)2 + ^iS -)■ iCH3CH20H)2NH2HS. 

:3KI|«aeH4|^rfeF.2 



RSH + NaOH 



ItSNa +H2O 



Doctor treatment" +|^Q Sweetening "+^^+^ 



2NaOH + PbO(litharKc) -*• Na2Pht>2 + H2O 
RSH +Na2Pb02 -^ 2NaOH + Pb{SR)2 

t qfaijpao^dz 



Pb{SR)2 + S 



+b|odiad^ 



+ PbS + R-S-S-R 
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idif +5bf 3bGif (f 2!J pJfCydi^JM fyASaigp^^ (^ Ifi^.p^^l^Q^Sl IgLjO^df j 

. ICoBfiEJf LfliaS^b^ ad: 

euT LfA2$ +1^ K^lt LCfnLJI !RA . L^fSyyso l I22 >fifo6lC(^ IWWfMS 2(|f Ljb j 

Lf|CEfcii^#jBDLjJt/Ai(^J l2Zg(^RLJJLfn^pfi(g|)4ltl|^^lA±{n^pfl^ 
II !kl iQfSbf iM.{fv^p5pGBf^l !9(^lh#ra)E;podJ+aGBI1#gfidJyaRC)r5llJ^^ 
.+diqTA(M/A+dq|:+L)rA+dqrvQ2^^ IqT pa<L{fvQ2pM)W+^ 

IC(g^^ !qT p6(Mi^(3^yt1JRIJa(fi|U)Cffi!/CELpO^ 



C = C + H2 
/ \ 



CH— CH 



IJ94PV- 



RSH + Il2 -> RII + H^S 



#Mito- 



R2S + 2H2 ^ 2RII + tl2S 



cr»ifK 



u 



+ 4H2 



-* C4H10 + H2S 
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J (3pnilzrfef Lprf^.f 
yyOeddOZ 



Stff 



+ 4H2 ^ C4H10 + NH3 



LfQBdfGSZ 



L^ +5H2 



■^ C5H12 + NH3 






OH 



^-v^ 



+ H2 




H2O 



K^i>^- 



C6H13OOH + 3H2 ^ C6H14 + 2H2O 



J(aNl^rtefLpif3/f*.q 



pg^^ 



RCI + H2 ^ RH + HCt 



imm^^'0\i 



C5H10 + H2 — *- C2H12 
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•^w V 



N/^ ^ 



.1 



. (B^ 2 >Q2D YsT fiA. IC^Odf oaf RLJ{ oR gULglSc^ (g^fiR j 
Ul^Bf df (BSpraO^Lp^ldf IC(iSEif+6^Rh^^ i|o(Rm | 

IC^!/aa<LWr|60l? K'^^ Of K"^!/ 1 !92 or Li_p a^LT !/ LjJii)C(Mi|ljtt^ja>^ dl !q| 

.iP^J+a^f |fiP!j=| 

. +dnl^!JA I 

I fidf I I22CS!/A||>Q(:!/Y^2R36q|20df$r1IXffi!/Y^R0Bf[^^ (tffKijdA I 
ICuZ(|:an0^.IC^!j=+n^! yShd 2ad|y+®BpE^ C^^+RI !gT paSI f^|IC0Z IM I 

". uMdi®|U'(effireLid2l 

$ria l2Zft£fcif+dnl^!JA+59ZJrpdf L^RI !qT pa<Q?LR+L)riC(^^i/kJzU j 

. $nCf Ijtt^KoRO^+du' dIJ IC(^d|LWRI l^^ifl 2odf j 

U IC(© QlC^IJ I !92 (bf Riilpori td^Re ffP Kp{K^a6KfiGt I E^AT oQ^lt^ | 

. ^SK(^$^2 mrJl^-^gh^f^iilR+u! yk|[|4«&iq5yfcli:| 

($g T ™S(feCfhlC)2l505[Ba|| 2odJI IDEiJ^oTO- 60 L|!BLfAiAJf IC(^Siag^ | 

+n^!A+^0!/f JyfiPIJLftoRI !QyTA^LJh^.+^d£^!AfEhJLPl6D^(^ffi!/LW6| 

T IDOBC^IcLJc^d^ ICyfiffi I \2^^ &.(^Qf^\^(^ Lf qpP^ (gEK^^I oRIC^!j= | 
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Q? IC(© Or yc^ ISUEd^aq: +ai^(0^IC(l92tyQBfflr+^Kl^M.Lf^#L^Kd^ I 

y^€S $blC($^OdflC^ I !9lC(©lJ2 qi IA.l£d^+n2P^^!JBZ+n2f)U' ^l<l Ezl 

.||2ad|(ferin l22^f>^!j=Y$2l<ykpirdi^iC(^g^ I 

.LR+Lf IC(^K:ffi!f IC(gb/gRLR+u! +d^iC(^g^ j 

.ICa!J3Z+n2f)U S^R+LTS^diCi^Q^ j 

yffl^ 2 >^D 05y«0(^ ICyOffiD^jg^Cgtip^ Rl [HMJ^ K:aljpM|f]iC(^ g ^ j 

.+^dfl2)80!/IC(BiafAl2a^lC(^!JA | 

. 'd^^Aipr D^l^T A|2[!)ai|[^T (tf IC(^ g ^ j 

.pDfAlCiAOBICaDg |fiP LpLloRa^lC(^IJgtfA^^f+a2^L(ffl)(!f OBCp^lA | 

2(^00015^. ($JA^^JLft+u! ra^fJf ICI^df 2 DliJfY^I?y;diC(©UrY^RI?^^J | 

ljR^j(^2 (bf RO? '1C(© Ur+3bf gyh0O!>^fl*Di&J LjJi^T ooT ttf ICa!j"+$ CfUf | 
I |liji|j^T ™C(^ IJ+SiJ Of l\S^ q CfCf ICffilf ^^ 

. (^>%2dJ2^ IC(^df LjJ^ 

:rtip^rj%dttei^§.(: I 

YnfAf+$tfLfOfl2T!j=pdlA.+i;lij^+irdf JifiP IC^!j=IC(^0rijtt^JYL+l<LWn6 I 

ljtt^jLj(:|iA.||2ad|$rld[ I23|[p2An!JY52RI \q(^^ (flfjy^jUIC^IJOBOS^I 

+SiJgyl(p!A.||2ad|y^2>^UC5LR+L)f ICC^ICaDEB^^ ICcMbeidLYll^lf | 

Odl^.iIiai2Ar I I22Cffi!j=05(^ I2?^R(e[f.qn:l^!f l^l<+l^df+^f IC(^gr j 

+!P^d|lcO^A+^f ICfaliPCCBfe^Ul^tgaaAr hJii)l^^ !g! 
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:n^ei^§.f I 

II !t^ U)C(^l©^f f |fiP!/l l22^aE;a<+^IC(^^^[X(^dll23Jf^ I 

:ei^%ipS^ei€f'§.t { 
ui^ijAraatjIuf icc^g^.+d^ ic(^d^i£^ 

ii)|q(8+|IULfBdJCH I EZ^RCftXDBf P[E^(^M|fi|IC(^L)r2affl:LCyn2^ I 

. Lft tgr IC(B|R(jlN=RLJJ^a!J Q R|| It^A U)C(^ LjJi<P< I 

:J^g4cnp®tei^§.q I 

MyA® II !t*Aii)6^ y^(fA\Q^fi^A\6q^&^\m^ IC(ftdf yc^ R j 
'"(^ALfs&yd^ Q^ Otfl3j2(0S^L{rt^y^SII^6l4flr y>^ IC(^^f j 

. LR+u! id^MAifaaffl:! |Ljlf2q: KGt\! CB\fk]M^K(^^AK^\^i yim\ 

OBGiI^ l2ISy«a? IC^[D^0l)T (tf iodl^ft +u! +d^f IC(© Qt C|p>^ LA | 
lAjZA.IC(BS£AtfAICIJfiadJICa a;dii)p^f ICy^ffi Ul|firi/LMfP/d2T(B[^Id2l^2>^D | 
ICyQffi! a2PlJlC(^lJyd^^l?&Ltt+u! +d^|IC(^lje(B|l^ 

. IC^Odf I 
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:rH^ei^f.0lj I 
. 12^1 K(a0^\^ gp? IC^!j=+n^! yg I I2Z2gci+^din^!A I 

:r|MAB^ei^§.Nj I 

OUfO-jii^ >^L)!J IWJOBICffi!Jya^.+^df l218a!JIC(BiafAl2a^ K(^ l/Ayortl? I 
ideRf |fiPLj{(m.(l^+hifc3fCHed^llJ^yh0(fenQ^^ 

LftfDIC(^ftI)^ICUA]tt:!Jydaa^^|A©^!/U' (tfflCjS^m I 

.wjjR^je j>fiPLj{oRiC(^^(i$$:Aui2A^+^^LfiC(^d|^i 

:rpi^ei^§.jsi I 

ic(© Or y;d¥r Dffl^f ic(© Or ic^ij 1 192 oJ RiiJAi/LMIiAYcei/ct Ajaaa:! 

LBE!f+dil»f U' (eBOrLflifi£dJIC(^ljAq^ EZfedf IC(^ QrA+di^l | 

a^KGtf\ iQfSd^lJv^TlA. OoUtf UtflillCfkaaPlJ I 

:YlSSvkAfei€f§. 2 I 

(J>Oellijy#!L)rA UL^Ujuytlur y^di^f IC(^df a9MIC)2($ !fA ICJSJ^f L^Uj^ir ao | 
a? IC(|]| !J II !t^A i^yOBRDEIAJr 2dq I? L^i^^J OoO? IC^ !/A UL^lAJ!/Ay>flelljBedf!!p^ | 

. T 2j2a!j=2$+I^A25](!(g2$+I^Lfl^E3^T ool 



-69 



O^OieD^f ffyOdf l<38($!/pQp^>T>^ zbeilC)8J^JpQlAI !q2 (bf R|| !f(YllS I !#^ 
Pb f Cf 2!j=- yaDylje ONj)Btfl^jaieO)^l^ipe[^;sfiA L^UpEUpfAJT ffnlf yS I W^k | 
+ i^ nA lilMf OBY Aipm ICClKt^paiJ OBf IATJ hy ApLftpSp 2 ^ yj(f A\JKC2H5)4 
yaCfpffii^h^^il^ajCBpWI !Qf3bf9l2Ar I EZ qf2!f- ySD yljS [p^^.+d)(^ 
LparS&A.L^II- 2^ZT fl^LJ^hipAJ^ha QflI?ydM.j28L)r - Aj^hB Of^ 
+Ss L^fn I Ei^oUHPfoff 3? Ul Cf 2!/- yap/lje Lijt^ii^piJ IC(^df I^Sbf g j 
.11 2oclgE^Oj=ycM(g^Rytf>^ K^ fAl212T!j=Y^ I I2|| !t^Aii)|#Ut QrAsjSfoUr 
K<^6iJ^M. (f 2!J- yaD yip I !qLM||- >^Z T p^yaif- fB[J^hJ)3bf gfl^A 
ilQ^.[5gj|<;f2(|ydJ2adJ+|#CJ1XflMi\2tt6a^U^ (f2!J 

11-2, P-9, i-+aa0rMf Y#2Rd(tyWOLr>fi^.C)i30ryJ^!f ^^ 



TC. 



r(^ mm\ (QSa 



TfRJEOpi^ 


TfRJEOifcKfTlP 


II-2 




P-9 


TC-l 


55 




54 


58 


(%)f qf2f- yacyip 


- 


1 


33,0 


1 


yaCffffii^o 


- 


1 


- 


36,0 


Lj2£f- AjfehB OfH? 


6-5 




0,5+6,8 


1 


LMH- 2^ZTp^ 


34,4 




Q# 




1 
(ICPJ^J L^UJDATof LpMz 
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Lj^a\fil30r yj^lf \J^ II 2ad|+ IffULTDOBi t^f Ip^t (f 2!J - yap/lje! LftlMji^M 

. OOBfyJTflf Njqi^^oT ^f L^HJpYJQlijMldi)^: 

I I2Za30ryJ^D^llS+dB^OI30ryJ^f pdzfi^ 

.f (faijyacytjeiL^iil^da^d^f^icc^d^ 

LftlipZll$fAj ffElJ UL^lllpI iQf 3bf df f (f aij- yaD ylje L^l \Sf K^ ygfi^ 

vPf If LiJ^Etd^fca^j y>fiDSbf9fl?S^+^y^^+^K'<aB^2^l2#+n2f 
lI)lijfJYBtdf2l<ffiy!JygbGiUlpDA14- 10 aiJfAjfjCEl/BpEoUL&llJpL^lift 1 I IgOaflf 
2;06LA.q5IC(Bi2f)2-3 t !($Aljq5IC(q2f)7-5 gBdzO^yCf ffnlf IJ^^|.^l*l !g2 (bfdJl 

It^fEhl^ gK <^>^ W yS (XCll30f yj^lf i&l R I 



Ol30ryJ^!f+5^9P3A.[j)# 1 y+! 3^23-4 L^Ujpl !gyJ^!f+3bFUI I fUf Wy+T^ 

tOLI^IAI hft +a6L^l4PJtt^jLpOl30r ICjSJ^/L^lliJp^ U+^+f«nl? LjJflr P^ 

. L^llS+SA4C)USAJr fjCE!f ijl !t^ + n^JJ' 5'l$VTf>^ L^RydiiDf^nf LM tOf 

- y3D yh)aLRi=i:gfidJljtt^jyffelA.OI^ 

C6 H5 - NH- C6 H5 OH Lftt2- yai$- g^S- q =K- J2(^Mi^ K(^p^f£fAt of aij 

L^llfU53f^.gCfl^jLR+u!+d^fffAIJ2;fD IglM^^o 02005 - 02004 IJ2#2RT t:^^ 
3pL^0B(J©^LPLPf)LMJ L^ pffiRlfdi.^- ydi^- Q^- Ot=K- J2($+0L|WF1Mf j 

.+5j 1.5 - 1 fEhJy^/AiiCf1blf2^ LftWf> 

T pqf liiJrycMf2d^lJn2f)50-45 popoOBOUfi fjCEhya® pOjAyfclDLXYn^ 
OUSi !j= fjCE!f yg!A.+d^(E^LP(|J l<5ky>^IWp>1^flftAfJWjy^i E^^I 0^.|| 2odg^ 
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L^JI^ya® po,^ Oifi !f fjCElf Lpffl I !gydd| \qa^^^^\qai^i.fii% +3bF gl pS^ 
flCE!Jyg+o[ (^h^fflCfpt+yOB^i; Ehyfci^.+n2f)13- 10 a|f|d#>^fflDZr(#2a]|l? 

.yaWpopOlOrpllJ 
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:(;l$aij0i^Prl|SIHepftl<^Z | 

. ICfpoAf L^i6^fl$IC(^ft(jlf I 

y|lij+cjHd^^|RLp&Af l2Ar !/ f^O^ \jjfd[ y^yd^/ufP +6flBfl$IC(B|R(jlf y|ig I 

.K^pDAfADgy ^PfpyfiCyqf dJ^Pff)l2l\^!f IC(qtoj#^ii)Eqi df 2 1 LK(^feJ^IJC(el^!f I 

(^^U^ agriCoRycC Ag=Ydi<BOvtrAl|^^^ (^ 2L)riCoRyc[>^Ydf#d^ | 
.1^1 l2m2T(BbiJ 2L)ri>QBYdf(Bt pd^.ydf^Bt IWJ^^dzC^ | 

2q!JK:|kyc[>^Ydf<B5|| it* lW©HD#AU)n2[g2:(^iyf (eSBy^ 
LJlJW 2IJr i>^LfAiAJ|yc[ A^Ya# IQm.'l|^dJY^'2^l*<^cB^24l !j= | 

y2(if L^i|F0iYdf#lM ID2U)C(^L^ir 2L)riCoRLpQpd2SY^+^ I 

U)$^/+a^(gi) (^(efip^^ oypi +f^!f +F21? VjAlJOByoC A^^ Y^^i!<^ O^iiO^i^ | 

. Qf^!j= K(^ Lfi^0K Ljli 6(eBffl^ + hilf yc[ A^ Y^f^lficrp RLp^idL^iJlWoa^ | 

YI2Z2Ar I EZCLpadzj +ig(f IC(qtojMjLjfPy|lgO(^u yo[>^Y^^ E^M I 

.l2)20!JIC($f)YWL^L^RlSljAri?A2Cft:lWT f^ UIOTDS^T I Ea^fdf^lSffiLAra I 

YdrtlgaaAiJcrA^Y^^ I2a|!2l£jf IC(eia|!j=Y#2Rfl?+r#df ICulAf [p^lA I 

ycC Ag^Y^I 5fd$g^^R II !ttAGl2PL)r LanhLfA+cJ^f (5'df2$jAjllC(0^!(gyo[ Ag= | 
A>l1i^2drfg'df+Ut#hy(gn(^pOedJY^^^ UfK | 

. lj(|"!j=LJf\yLrML{iAraiGBOI^+n{rdf+[:5^j=DS^^ 
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:np\|pjSitei^ .2 

\k(^\S 0[S ICO&dl !qG)^ L^i; 2i!JAy^liJf yff If YyOlijMfoaiLr !J ICO&dffll^ 
ICCqtojJaiLr ! [p^ RW dl^PpylupaiLr ICO&dJ It^ fnM +gB(b|I^ ICCqtojJaiLr IC&d^ 
IC(^ d^+Ut Ad|IC(0|P!j= I IgDgif y(ftf l2nip.fliil2l\^!f IC(B|feJ#.ii)Eqi dJ2 T Lj 

IC(&dzy;aiil$AiA L^^ifoaiLr !/ KOSadi^ AT a^ir !/ LjJiM !/ Ydt yafU RA 
qir IC(&d^ULjyT!j=+5[2D652flB^AYTDl[iLr IC&d^UL^I^K'($^d^I (tf qir j 

. a|Q... y>QBRSpfi8fd^T(tf 

IC(^ftiJf qir ! ift f^/+T (filf ICt^Lr d^O) a^dfifHJf K(^u d|^ df OBCf^^ lA 

(^P2! gULJJft l^f+I (e^K'^u' df L^ lad^laoil a^edf pBOf ICC^ir d|^d^ 
y^ft!^\T>%ilLr +!(^ OBLj^!A.gp>^ L)|AY^I?+afbGiaiLr !/ D^($i?]f ^i[ AOPI [ 

. +!(^!f ytt^jOBiprhli; 5^141 2^6f:fEUi K(^u did(^ydadl(y^5iirt \^i 

l^ ICa&d^+ffi(| C^ ICO&dzl IgOfigLT dfJ\fojJY^j(MfoCgu' !j= K'(&fdlJ|l^ [ 

2(|f+n!<adipoAl iQl^pl^a^l^gLr I !92(|fCgu'! +a^JC^!/IC&dipi^l^.+#Nj 
lanjiUfy^cp^oT ^Ufi^df:Cpcif\ l2^A[aDEfA1/Cgu'!j=ICa&dJP^lA.l2U(l£!J 

LMfcfAiAYra:a?+3^ficuZ(^Aic(^o®^.a^ 

.(|Qt1/ 
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.'T Al CgLT 25 I !g3 L^aj g^lijfC^fCy^r . D | 

.'T Ai C^ 60 I !925 L^i^^f Cgu* IfCyAj' . Y I 

.'T Ai C^ 350 I !g60 L^i^/^df C^ f CEfAr . IJU I 

.'T Al CgLT 350 LiJ^T)y^dj5^C^!f CefAr . f) j 

.yojSdf LM£A+^+$fcyAj' : I \gO^ l^f yaj^dgE! ^foCyAj' !j= Q|10^ j 

CE(bf !J IJbi^BpE&. I !AJr+Baif+^ I IMYMd|2(|fC^ I E^C^DCE^ !/ LUE^fcl^ | 

Lpfedi:yAr AUigfefZAlpaipfedi:^^ : l !g(^T<+|GBa MfoCyAr !j= Q|l^ I 

Ce(bf!/CHe^lJ||20df'l^ffe2(^CE(bf !/LjJf>C)fYAg L^li^.T 2(|||2od^ 

y|lij+ZAi?d^Z2t f U' ^fi; IC(fl|jdi>^ ADUL^ IC(k+I^Tdil1D|Z+q:#h(| 2adMJ 

. C^Cbf AT 2(|||2adliii|j:li:+!(^0Nja^YA]|caArA.2^ I 

. +d4BQRCQAj'A+dg^CBArA+({(()CffAj': I !9($t^+|^a MfbcyAr !J Cf|l^ I 

:il$e]Hepftei^i<ri^eim0[!t.3 1 

fnM.II Bf df I !q^?12RLP !9ii)^(^l?IC($05df 0BL2l\gB|!f ytr df IC(^fli)i)5JR j 

. L^2rA_|.iJi6fl2ft!f IC(^ft(jl|(^|4 05U53fRIJGB(qRIC($^ dip yqf d|05Lp^ j 

+niyf +Ge(ql^ IC(qtojJ+ap Mfo(lSj2A+GB(B|I^IC($05 df 05IC(gP!J= D^ 2#^ j 

yc^ II \\^:\S3&PQ\}R4W +^(^l<IC(0^ +XjAL^ y|6U & c[PRI^df LjJ^.(^RLpdl j 
C».iilSdCL^liyr!j=+a3^$n9U<'(|^ +XjAfAiA+!(^ OBLJcBS.+gB(^I^ IC(^gD2::^dJ j 
.J\feJ|LfAi2(Bfe:f2$|RC^B^t !($LJ^!j=[J^^^gMyMfl^ucBaj^^Kl^^ 



L^ip2hJ)3^dl ISiJfef (fifjyqi df Lj^(^'DOBf^(^l? K(^ df ytr AcLpj^'n^ 
OBf6Q2ft!!plC(^R(JfyA^f)YlriRCeT!jM I2aD3^d|Yn^-+$^Qr+an<ttK^Af 
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CgXJ lj(fl&f yc[ AcY^Ji ($)L2njjIAii'c[ Acydf^BjiL^I? IC(2f^ dznnl^ I 

O^^L; 2Lf iy^L^I^ IC(^ df AJ icgu!/ IC(el^^ Of I llji^.T >%2 Cg]Q2(B8iA(JGBa!j= | 

y+ 2^ IA.IC(0^!J2(B|SJfl? l2a^lC(^Cfdl Ead^ffiiplCC^fliJfYft YlrjR || It^^UgS^X^ 

.IC($Q5dS|ArAi20iTR(eSyA{DE(^dl+^(l} gC^dsril^Ct^df+ICU)^ 

+diB= IC(^ $n9CflS)/>^fl*+n!<adtiaf d£5f 6^fl$IC(qfeJ#.y>^ft!!p95Uau6 I 

•Kl2(|95A)/MB5(gBJt6BSA I 

. t f}kff(M9^\JjfCf{^ CfiJ?|5: 1 !9lj2A1p Y(Sl)/M]& Mfof|3f ^i^ | 

yiTP 2 qPf Y21 ffi)0ldLJJ)pgj= l2Ar !j=OBf 6^ft!f IC(^ft(jl^y>^ft!!p95t po^ | 

Lflif^d|lj(alJ2 21 ClSJ:|| IttAUfCC^Lr d^yo[ ^Y^^<&^^i CBd^df 2^ ytrfAiJ | 

. ICjSA^AdMf ydi6Q2R!!plC(^iyf L^iia^^ UI25>L!r 2 dX^+^ !J | 

IC(^fliJfOUt i>^l#ldJl2PrtjY2lfi:+n^y\f2<l l^AT I Ead^ffiiplCC^iyf 3^ I 

. Ai!f I !glC(|^!j=05LpOnAiJ+P^f +6^ft!!pl 

^m3[^)fm(ff^0>f^^P^pd^^f^Y(X fl?LJ^!f OBT 2(|f 3j23= Bfe^ j 

0) 2(|j3j2^yJTf!f U(aj]n-!JP?A.l2PF^df LWJy^^ !ttAii!|Qt1f Dig j 

.(|Qr1/Dag 5GBOL^Ai!j=05LJ^!j=LfliC)2(|fpBClAj 

LJ^!j= Liyr CflJ> 6A2ft!!p IC(B|feJf Y A y ^^ + n^P 2<lf 3M D* 2^1 123 E^ | 

fl?T 2^f 3MC5l2)2o!j=+n2Wffl«+n^JMt^'^>^I^WfY^ I 
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IC(B|R(jlf 2te+ naf) : I Hlj^!/ LjJi^lJ IC^ !/ ISPrEpBU fl? 3^ ftM | 

. CUL!/jtt^jl2j8a+n2fAJ\iyfGUL i>felClH(|f | 

+t y+CLil<jz/ci.J\lgnT!j=+^ (ydia3^Yf>flD+$$D!j=||ft!j=J\lsB(^ 051^ Cflj?|\fcjjl 

. All/ OBlSPhiJ IjR^jpBCRyJ^K^rf !J I 

: y>i^+zgA(pi1BS|jlprl|H]feepft^ j 

.2PHif+[0PJIC(|]|!jaE^l2np]p>^Jydiltffi j 

DtDt:(U(^(0^!/ljtt^jy;di5P>^JO^.y^dl^ K:o(RIC(B|R(jlf(BS&L^RG)^ j 

ljyEP9LJctfAii)C(0|P!j=^P(f)C^ !f +!(^!f ljtMjO5YHJ0^.K'(i !f ^flB^LJDT IC(^ j 

L^ LJ^!/ OBC^ !f fffi6($g t f^i Y l^R^ U12^u' !j= + !(^ OBUgAi!/ 05l2Phif j 

2PHib+ n^flS U' 5"! +#Ul Of IC(0^!/ OB't:teoldf 2 >^ !J 1?^^ lA .28|df yfaif j 

. Li^\Dta($i 3M AJd^aPhif L(2df+ 2^^i IjtMjOC^ .JNfcjJ j 

.IdlJ+^rC^+^f (tfCuUhYf^df I 

:5i^ei6rN3igpeHi0t.5 1 

L^ROBfcP?ldflC(|^!f\T>^ajg^TX^ I 

3DI too AlOO Lff\\C(^\S LiJ^jtNjDpf e^l^.gCfl^jf 6^ft!!plC(B|feJ^y>^ft!!p I 

. 3Dt) I !q5 LjJIbSJ2P(512^T IJ+^f KJt^lC(0^!/(2[^l2d^+^!JIC|kK'(0^!JI IgOdl^l 

adiiClkGJai hf)Qel<3 D^oA 1 00 (b^ O^ K(^\(^ (^ ! Mfooat hlC(E^!/ (h^ I 

I !g2000 LJr!^ e^l^O^AL^BdiiCfkDiathSD^OO ASOO LJoig^ e^fi§:0(^AfcfAl 

.Odfij^^RICIklCJSdf 1^2 oaths 0^00 j 

o\J ! i^LT !J+Z2t IJALJ^IJ lJ>fbAlI)!^ft!!pJ\ryfYAijMlb(l4|£^ j 
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. Y$ dfjlf I ($)2(^b6sampler IC(I§!J=ljyEP^j=+( 

2000A1500A1000A700A500A300A200 iC(ihyA]|]tMK<E^ymi^-i 2<lf3j83= 

||2ololA^i/tTI E^oiilaUj^fth^ 16 [ji!fy+'nf)2(|fI($)IC(0^C)rJ^ 
L^llpESB(ql<IC(0|P +T: dl Lflil|tdiZAi2pdf+! yir M .f (^ dy^plYSl k)/\gtS0K& 
+q:#ha2PLf IC(|^!(g^TlolJM)00 hft CE^^II MijfofALJ^SC^OO+t ^\ 

OtAf L^Q 17 qiify+Tif ) U):tealdf2^!/l<:ft^U)C(^!J&yJTf!f2PHbl(2dfT^ 

+(^/A 
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aLUII AjIjjIII cLj12\ ojjij o^J^ ^^^ ir^J ^^ 




mv0— 



\ 



l/-t t ^;/iJi Jj ^jlijl j„_^ -^^^^ ^ i^_^ ^ j^ ^^^_^ 



(15)^jJ^ 
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^jaoJl LiiyJl ij}i O^jaJl JakLa 





(11) ^j^ 
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K(^d^T ^'+ndl.}6A2ft!!plC(B|tojJl2Pr 

.Ai!JI 19(^1^ LPf)IC(E^!J 

^DLj}^d|+ThJi^ 18 m^m \S^\cM^6^ L)r+$$o!/ IC(0^!J qi^^ ^ 

. tcflj IC(|^!f ydiigciS^t !f Lfl^Dt y+! LJ^tmS \\ urt Lf Lfla! 

IC(O^Alj) Ai C^ 18 C^ ICoRyc^SDlO I !q(^ yl RIC(0^ ylQf df OBI|^^ ^ 
. LJg^(el^hilC(|^!f pOefiA^.T Ai C^ 7 C^ ICoRyc^SDiOO I IgC^ yl RJ 

+Pgj=ICfE^j=C^!f ICoRUsDfRii! 19 mym) ii)d&fBf+$$0!f+^!j=IC(|^!f 0^ 
A600 A400 IC(i[ hy^aiij jR^jlC(E^ I ll0^+^dil4Bd2J^llia^ 



\TAflr W GlO^af +llf2P!/ L^iZAl d^UU 2Lf Lpg£BLfAiAi|IC(0^!J [f^^ fi^ 
CBLfBdf II urtfAiigt df +aA2ft!!plC(qtoppttAlJ6Aeft^^ 
. +6^ft!!plC(^iy|35yap^ULJnnAL^i!(^(ft)(fi^ 

IjR^jlM.YCPf LjJilqg gtoaL/ATJ)0(l#+6fefl$IC(B|R(J^T (tf!f IC(0^!J I C^ 

.+d^/(fenUfAIC(acl2plJyqi +a2^CflJ>dC^ 

3Dt)00 A 100 LJr!^ e^fiRia^f IC(^!(^:IVK I EiJ^!/ y+T pd^ 
20 qiifytTif ) Or^.a^pAsD^oo +Mthl)ia^d^QDlooo A2000 L^iaa^df laopd^ 

. +aEpaj+lI|f2P!j= LfliZAl d^iii; 2Lf Lp(g£)5LpOnAiJIC(|^!f Q 

ktJi^n^T^T icfk+Wa icc^ afii)C)2(|f ugji 2(|f ic($^ dip^ lA 

2(|fYdt fl?U'5^l^li(|(gi^p|l?2(|JIC($05d&C^ 

CgLT 20-10 C^ KckKfa^^^^.2($tl^ afRda^YpO^ df YA_p#^ 
(fer 2A^fi§:U O^ \qa($)M 2(gD^|Cgu' IfAlCHt D*)f!f K:fk2(|f IC(3^ dz A^ 
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jtt^jOBf^OhHaofi^.yJ^K 




( 18 ) ^^ L^^^ 



ujj^\ o'j^^ 



c=J 




( 19 ) ^^ J^ 
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. JJI ^yi ;u uji ;l>ji ^ jij^i j^^- r . iw U-H x;j 



(20)^jjii 



-85- I 

IjR^jOBy^oT \^1^ yi'DiT)^ d|0B2(|f ^0^ . Otia 1^5 (Bf^l >^iJ^!/ | 

J EH iQfUaEf:^ 

I>^y511ii2(|fY2tloLTLJH:tfA.Yp05dfL^^ CSlA^av^ I 

M2 (^!f 2(|fYf^dM^I A#^2(|fYf)05dffzi Ljnfi!>QBpaY2ll<yl^^WJI \g I 

2 |l!fAI5zi!j=LjaliJ$](IJri !9yTM.'2 fff 2pl^||2olol^affq:11.J^52^|D^!j= I 

.J\l^NL^Bffi|©Z)!>^ptt:V2ll<yt^iUljMLpf (^ATo+CtJA^aoldf I 

rtlCTiepftK^Zi I 

\^^ (ffi^l? ydadi IgNJCi^fCf dijJf ^fl$y| l^ .+ rm$: K^\f K(^Yl 2 IM: j 

YdfCSfCKP L^.y^Lfi^ Lfcfyu' NLfl^-D !gy(aatpLfl|(d^l>«]&-d^y>^ft!!py|lijj 
LjDp iQf*^ !J+ai&!/++ISML^np/ L^|5diltf T ^f L^NEf UP D^/ 0Bl2Af df | 

(^E^>Qf)i iQNjj^iiHAdf l; (\^^d^ElxS] igo^i^tv^^l^ ^ ijgb^a| 

fp^.Y^I?y(^AD!fi(fe(^dfY>^0D^ULpP!/jktnyc^ | 

+di£g!j=(^e^>fif)l !QfFfic^l<:)2#J(gNflSi£d£f2dl!p£CXtf I !gT fAi!j=[]ij=y|Lpa||!t:bGi| 

K(i)kt I !q^ LDOBJNiyf yy^ffiipyl IqT ttf Di&/ UP ll$o ICfTHjO? UJ^!J l-i:^^ ■ ^<3i | 

IC^L^(gb($>^ I !9fai£g!j=(^E^iJ£^Oj=2^j=y|l4T ttfUPf IMt*A.+tGBdtlpOfclj| 

(l4r|l5U*rt J2fCf dl IgyyOBRIipOSf dijJip^/A+ffi(|/+d^ft!!plC(^iyf y|l9Q? Y^ I 

+ \^t 2d^ ULfdf 2K C^O/ 2(|f K"^ 2f^LJJr g(f !f LjJfJ^TA . y^f L^^e!/ OB2TR8 1 

KpkiAfri\\DF^ d^lJt !f Lf^dJK'C^IXeiCfdJ+a^ft!^ I<j2(|f +Jf2fcLiJJ^& | 

Ljjl.Lfif2KLffct#C^iOj2(|fY^^^+Z€ OB||^uh!pl?^^^.(92llp3fcjOB| 

IC(E|fp.+GB2l^yc^ Y^Ui^ U' 2ERq(^d#2f2y>^fl$y|LP5fb^odf 2a5PL)f | 

||^JJ)5(tLi:(fitoUaD(df+j3f!!pt A^[ffll^2^(M^ 

.IC)2(IJ2S 00iAij^{6^^K^\iy\\li\^iy^hf [JfLiJifficMf ICupJiS fEfi^ I 

Ljj\ICup^lM^ e^fi§^.y>^ftlDZdMf UlE(!|rLfl^o80 LiJ^'P/|LpaUfCupJlSgp>^(^l 
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ICupaSlCQ^CSl£c^df Lp^!Jl2AJP apdiJJTI g^oLA.Lpi 050 A2 OOO 
AiiaPLf Lfi!/ ydiGBoh!plC($ar UTADliCJAnfl EMriDZcf df (^22fiAii)|ijcMf 

+GBC^L(flb!f I EZa^FTLflJ !t^05(^i£CJAn/A+^opj3f!!pt ABEIgT p6(ffiClMf OUt 
ii^JtoydlKli^RU (ft3JCupaSljtt^j(^a^a2PLf ICu+Tdf Lfl^^ 
(MjufP LjJ^tofYID^+B2A+|au' Lp(:R(^ip^a?+^(l} !/+^f ICjSd^aKa^df 
(^t^ 052oh!pdMliJiC(a&^y5hPp<(ftii)CupaS IjWj Lp^f iBZ CflJ^aim +UI\^[iii^ 

2T ^Aii^yfifDEafipi lj(fflJOaMf lj(fflJy$)ICuF«9[ iM I2Z»:a^+6^J= L^!/ Lflffnlf 



IC(fe Ce$$D!j= II t !f 5aB0 L^ yy^lWplCC^ftfjf ligiJ'QclJyaip I HK+^aJf y|U| yPfA 

Ce I^t K'^toJIyl lS<fi|- K^^f yWj 0!(if T aC^hjpCgLr !j= ydMIC(& OBf !(fdf +6A2IWP 
. (^u yrljol fo+pgj=+!(^!f CSIC(qiyjlMU5](RIC(l|fthi!enndiC(fc 

LjJfa© ICaAiJU^ !/AUL^(^!fAG)!(fdf I<l2(|f ylLJDBf I^t y|l|l l<12<$ 1?^^ fi^ 

Em^^^f\ iQf dfiol/A+dfrlf ICpj^f po,Ay|LPBf FWcMf y|lif KH^ [p^ l<(e| 

.Cfeflpl !gYAi2!j=K<^ttoLflf [P^A 

cezol !j= iMninfAy;»i6f & (Jy^ittp+zo} ax (E^ DSL^^A^AyiqiUtfL^ 

y(^d£st po T ^f (£d^ 2Aj? Y+/Ai (^MlC(^iy^ Dij y| LyPfA ICaAjRfjA 
[J5Lft>^#!j=LtfLpfEf©.||urtlJry(B|d£5t poT ttfa^Y^fiftlMttAiioB^I^AUjEllI 
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L^R +ciu!J K(^ df IC2TI#Gl2PlJ fpfitYfm^ff^\i^\d^^ df IC(B|R(jlf \ 
iilCOScf !fAIJ$$D!j= + 1 !f ydi<IJ3^Jy| in yJ^A L^Jidiij' ++I13 (^lA ii)6fleft!!plC(qfeJJ | 

. Ydf#afiUPp5TAG)^?!f ICup^^Gl^rlByffl} !JA | 

OcM ICJTQjBSi^y^Ayl li| y^6tE>y^fSDE6^f K^^ IJ Lp^ +1 ($ LJJJ^&Off. I 

\q^(i !f L^ICa&didlD IJditfZT df ^aDEl^ii)*^ !f ax d^A^lhi^ 0^92^993 I 

+^AijJ2F d^Dje [Mi^(fl>!JAL^ ICO&dfP aMM+di&!J2X di^Aigi2pOB(Bgcp>A I 

^^d^u)6^+M[!/uL#aqw/L#t^^!JQ|yd2e(M^ia^^^ d/ADi+ai&ijcTdJ 

Qu+A'f (^!fYT^!fyMllTd£)Bfiaij=+aiiL)riC^!j=Yfed^ 

%. 98 I Igyl R+PJIC(&fdf ljR^jl2|feCB$ (fUf La^ef 'ijfrifcl^ | 

CP Cflf IgiiltelJ ax di^AigJ? ^?P|f)Ydf##| li| y(^d£52AJ? 2l\g^fI>?LJJI | 

hp3IQg(e[^i!EGBt:aa u +[gi!f LM'^t^df U" artifadlipl !gl ^ !f LflffcbSY^ | 

ICupaSydigrfP/di^yurP L^i^dfOujeLfa® DijyyQBR!!py|lij£T[I|f t^f 'pBd^ CP" | 

i^OIJ^^RO^ICupJlSorf ULJtf LP2 fD500 A2 OOO L^ni$Atie^fiRQ?G)|ijc^ | 

I iQlSq y«|| !H:\#ISf.iild)(Stej=^di(^EAJ[ !gafe!j=J\B&|lC(el^y|lija(f !j= (^21/113 | 

a0aDi?u0(gfe+nnfcifa&!/j\0p|ic^ | 

ll&^ydEaili|fflt>06 (l§fplC(a&^L(ltAUP!f LiJf+2Sy|l4iiil^ydEa^^d^ 0!#a | 

. acf !J (^2!/ 1 la 2K Op#. liDM I El&^yaimiJil^ 

(£qAIC^!#^K::j2(^A+$^ !JyyQf)L^ 50 +P}id«E+42Cfd3lP!/jtt^j£T[Ij6A | 

LP^O O^fptp^ !>C)f iSaif y^RiphfiAQl2PLf/o) 50) i^Hdf +fp|2r dj [at(^ 

t^fPacllR6A.D^78 DiOB^ L^L^O I IglC^AUD^TTDiOB^ LP | 

. ^ LPLPM20 I iQfp^JLpffi! (Juc^Y^oeTdfjtMjLJiiiMj+Baif I 

LjiilCf^t^l2BRI !Qliq5Dijy|lij+l5^l|^5+Ba2A^loLTIP!/M^ I 

(ef^ilEoBt:! pf^ Y>0BDij=lj2ir6lJ*Cuc^LJJ(Mja^ra^l>^ I 

".2GBt:T a Y>0Ba€2!j=J\BP|lC(el^2^i:ETLPBfIIPRiJI 
a m)i^^^^^^\Sa](^\^^dp6^f{^ dJIC(^fl2rd|LiJ$ffit UP" f^ j 
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. L^ LPlT^ OB^ LPL^20 I !9UP!/+p^ 



: ep»j "[[|pu5i3[MRgA^ J Qn^p/ftjffiij gipj Ik r^!3?i^(lBt Kffi^ (acgzs 

^ +^(a[^!/yiqf df Lpshpll urt Or iOigi IgiiMpP^^ 
IC(B|iy|Lj]n- 2SRQ? l2nnL)rA+dil&+Z^ 

. +$$D!j= II ft !f J\IS($ I !glC(tfu' dJ+Ut#hJ)GB(^l^ IC(gP!j=LiJfel\p|!f +6A2IWP 
Gl$<if+$A^+5[2lJ:ONX 21 l?ajv+T!J) Lj]n-p5[2U+({C^AIjjXjA|| O^f^ 

Of II !t^a|Q..J\lgnT !f OBYA lijJ(X[^I^AU)CJ^!f CSQ8g2P!j=y(^P>baiedi^ 

0Byd2pdf ytr >Qd5U)C(ad?df pdlXPd£E(^2Ha(^5[ 2L)r LjJip^LT L0^ 2 1^ 
LiJll2Z&2PLf+!(^!f(Xyu'>^Upc^iGBOI^Liyr!j=l^ l2ZL^(^!f a pDg 

llj]mjLp[a)/u'M.l2d^+n2fhij]n-!Jyd^y(^yd(l| !qT po(Mifil HZLjJI^nT !/^ 
LiJ^T +6^ft!flC(^ft(jlfLfl^j^!fnM.yq|dfMQD+t CP CG?r yy^UhlCu^A 

II ^ K Cl^!f yft^J21plA.+5[ 2L)r CBSoBaf yOBJY<^^ 

y^lJfyy^^OLldlA.iGBa!j=>fiCE(q^t fogl I2Z2g!j= dj 12)2T (eB!B\2dzlC(0grr!j= 
y^ft!^y|L])('d#IC(0|P!/A+ai^f laniiUryt! idiPtfU ^C)NjG)#^UrCl^!/L^|^ 
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y;dii)su' AJ|yJ^A(gi[gXJr yJ^A^iiJ ^a!/ YLBfjCBSBypOfioa? 2 cC 2!J yir/AiljQel^ 



^.a^^ Miua J Hai-* 




7^7m77777fr77777777m77777777m> 




777777T7. 




777? 



.1 






•JJ^' 






. <iJ»H=- o^ 



( 21 ) fSj Jli 
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LCLJK^^ !/ IC(^ (f NjanRD^UJ^Ljfllf 9^iyc2 LjJ^I) !q(|^/ OBLftl* I 

. JMSrf !J Yl^ IgCfePIJ 2 20 ChapLP)('n6T TXMlf YA lijf 5TiiDi«(j^(^njKlSnT !J CSJ 

:mpYlVflvftp3CW«SLBlitY^yig=. 9 | 

. 2(|fAy^fl$+n!<adiC(^$nU iW/ iJ^fof I 

. iGBa!j=+d^r(B|(^AY2T!f^y$i!j= j 

: 3CMaaiitY*yi5^.cr j 

IC(tfu' d^ 'tT: \^f \J (eS' + $|aBI^ ICC^ir d^ UlaBC^hf IC(BS£A^ y^R dMj2(tfhiEp^^ 6 | 

. a|g...5GBa!j=+d^i; j2£LAU)GB)2o!J=ICLpB[^l 
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Cgu'lfMactfh^li^Cgu' 35-25"y^d|Cgu'!j=M2Ctff1^Cr^Cgu' 90-60"C)!(if 
".T^CgLT 3-1.6"Lr55liJfC^!jM2Ctfh^'T ^C^ 12- 10"CtAclf j 

:YlVflVfesaaitY*yg=.f 

OBf diff KJpDAfAya^lf KfoACSqi^^ df Q (fCf PW T 2<lfAyJTf !f LjpW f^ 
+n!(ad^l5t IC($Holf +$ C^oaAT hfij^^ l^.+^(a[i!/yiqf d|l ».i^y^fl$+n!<ad|^ d: 

yh0lC^(fi[f I |l^.+n^[g2|gd2ildJ)SJ"i:df L^IC^^^^ 
. +$!^ l2Ar hiiy^t«:+Ge^u' !j= l2)2o!j=+r|2f)l IgLPt ^IJ#^f YfAnfA+bGCBf Lflij^a 



. CM^gfdz! 2p[f d^(BftA K:)8aD(h^2(^' C^E^iU!/ U /ADfCf l|^^ R 

+6fl2fl$IC(B|R(jlf 2 ^R dMf II Bf Rt & CffiZ ^!/ 1| Bfdf +aiH= KfDAf p^ 
K^(^ OBCP^ df dMjy$^.a|9. .+6A2ft!!plC(qtojJ+q)iqA(JZ^ fik\i\0K\J^M 
+#d^fYJAr!J LjJfMf I |l^.+d^+n2fhp(^^L|^6LXYn^iil^ !/ K(Ma](^ 
I T a!JI?^^^.ar2l?Ai^l?i^0L^+|IlGSlC(fi|n!JyT ^-+^^20^)^^ 

a^- +|#j=+^E!j=IC(etn!fyT^06r2R^zijg..lC$j2fttA2fi^^^ >^ndjj 

. Y^l? ffAiiCt JAt3 +^(tfpQJi!JCEIC(flUi!/(^ls2lAa)2|2a!Jypa^CUL'D Aatfy<j 

%. 80- 50 2ff|d2SMf OB(^JJ 5^ip !ATJ h^t 2fiRQ? G)^ z!/ ICCB^df LJJ: 

L^fMfMYdt^iiLlMf yo[ Ai+T (tf ilffdibGHigfc^OL^ MMyqf df gpc^p^ 

Y2T!f dMs 2PIJr 2pqf df L^J^DGlffil^Ur 2(0&r Lfl^ G^ 
ICflTlijI I232^djEhyqi d|C5dMjyc[>fiR+bei1igL^ii)q>lf YID^UT ttfU' 2IJr Lpffisl 
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- : 6&L a^oe#OPy;£flB d^ .q I 

L^ipDAyt= L^KjSolJt (^2iT ! gUl^.Kphiii^Hif LijEfB^t 2!/ 1/ JAJIA|| ^\^\^\ ^ ] 

lj(ffl]i; /A:JCfAiA+!(^ OBIEi^ fMii \\ 2hJp^J IJadf L^JroOr loii):teFf (^O^+aCfdf j 

ii)^(G5Jr Ur+^IL; #0L)r fk^W^ 0511 aHi^Hif gpp^f LJc^. l2#+a(fdiCfk+^iO j 

. dMf p£Hb^diXfJMj+pJZ U a2PDLJ jB^U a-igo? j 

(^ICI^Q^t 2!J U /AJD0BG)oCfdjLjJiDa.^i2)8oDaf> (ilfil E^'AC o!/ [B^ | 

Llo^U12#Lpffl C£fe2b!j=aUt!j=Lpffi I !gT P6(e&i SlSiUtfyte^I ICgCpl IgdMjj 

LJc^.0S!JlM<jA1/+f«S I ^ 2!JU/A:M||2h^0Bp^Hif 2affl:pd^.l2)80!/t (i^j 

gp?^ (gbiDS!/ 1 Ej^Hif aafflcp^ yiqlAGloCfdipoAyi: LjJ2lfl2)8o t (il^l E^AT a!J | 

T p6(effi£feESBf + n2f^#^ffGBI1bpGBI1if LyEfEBSRlid^f p£Hif 238 + n^ ■ fsBHif LyEfDJ 

U fkn Ej^Hif LyErCfe(BBi^.t 2!J U JA?a\J)l3(|£i^i)2^0B2(Mf CMf i^lcyfKii; 5^ I !q| 

Cffl^C&£)(^IC(^(fdf I EZefcfeL^ivqbGBhif L|jEriad|D+cgu!j=+a(fdJ2iI h^ 2!j= | 

. +UA]fBltn2fhliM|f|5U' 5^ I !qT p6(Mi^q!J 2 2n +[pELi^| 

efAUf'+TAradf out Cf i ez^^ ycfa i Ej^HSf LyEfDOBCffiza^out ij Lft:i5^ I 

I Ej^Ft lyEPDLr Eh&CMf t 2^.IC)20pA>|qg+|Fyi2A[ I l2Zb|Q..IC0|^||(^JA| 

(BS^RO^p^HbUjEITDfn^.+zP^yfiDha^^ LJ+^+OLI^hJLWIdfYdt !JA I 

fiSFtLyEll]L^jeh[fCM|f)^.Dz25°20 I !q[» - 45 L^ip^p^Hif ICfJIrjfEdMf pBh^l 

.ICttfLrdiCtJA^poAfl '9' 

: Lfs|ei§17DStnpj ei^.olj I 



Lj^(&jJ^!/ dMf yghJ)T (tf!f CgLT !J ICO&diCt JAiytT df I IglN^tqli-^ilMlyl iQ 



hW 
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(^J+SA_}cr2udf|g>fiDiUtf!f g>fini^c^+di lp+^ 
Y0I EZ^d^Ox^ytr Acq? CMf ydt ICfJkjip^^ R+slt Adf 2 ^UDMfofiDiCXfDZ^df | 
.y(^ Of 2Jh£S^p^(Jp^2aaiCoR0^2(^di# Ijtt^jOBCMjII ^cS^.C0f.U Aj!j= 
l5|AiidMfy(ftf l5??(efijL{9^l !9flW2?^+m+Ut#h!ijq(Pf 2^ aj^l^LT 2^JF!!pl5|fi^ 

+T (tf!f CM|C^ +03dJK'(tfu'diUtf>mftf2^i>^dJdM|Ydt^.yqi dJOBCMf+^igj 

(^fp£HbUjEITDfEhfiMfy$^.yqi dfCEIj(^^^ IgNJ^qfe^nfCl^^l^ySK 

+!(^C»..Uj#IC(B|(^+dilBZi[lM^2^^ IC(&diUtf>teT(Bbaj JAJUf ' 

gAihy(ft f 2JhB|i:iilJiLr !j= LpoA Lflip2hJ)3^dl EZU AJlf A$£l1if USI^hi^ 2(b8i fAiA 

U^o^ilj^CSfmf 2(^ LjJfMf ^p^ . C^!J CP yA3 2c[ I RLT 2ihJii!iiLr f LpDA 

iPirdJ+Utf/ 
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- : YK^oa e+yijg?aB^ /fediat u jdj^z 

. +^®df U' jB^Ur L^+^Hf lj(a&^lJ/A{ !f +^!/lj(fl&|^li^ 
lj(alj|| It^AUDif ICa!j= IC(gP Cei^df lj(ai^lIflB^ UBf#J)I (tf!f +aBlcl^(E^C[9| IC(|^di 

: /&^ adSEBKzpjj QHp&ii^ cm] Qrgi^^ eiasE[3t u pp 

L; #0L)f 052 ^[ l<A3i2Pn2d^p^ U iie5P:\l)cfi^+H3 yufP +ST: l£jf lj(fflf Ijtt^jYdt lA 

.yyOBfflippaf dl HS^df Lft+^f 

($ji6Q2ft!!plC(^iy|yT ^ yy^fflippaf dl I22d^+^(lj !J+ST lrjl|lj(fflJf . Y 

y;dii!2(bf !/YJAn/l EZtj +d^ft!!plC(^fliJfYl^ I 'QU T AbRO^+T (tf!f+ST lijf lj(flBf . UJ 

y)2^E^Ay>^AC)l30fyJ^!f4^E!j=IC(^^ (eBijfAIC(^ip^ 

+^^+4iqDE[ (^ IC£Jlrjl EZdiUIIMd^ ^[ CKP yufP lj(fl&f IJWdt lA. 'd^^A 

.+anA^+W2+J2dl IM+^!J 

yy^ft!^ AB0D(^ IC($^ d#.+5r 2L)r 1^(3^ KffoAf Lj^(&iJft'!^j= OBU)^!/ Ij(alj 

+ [ffd^C^di gBO L^ U12T(Bb|fflJU' fACJ !gii ^R2Hi? I EZI^d jEha l2plS ICtelf 

. p8f dfyGEtl<LJJtuMU 2^ !h^i^A{!J2 2r hJ)T (tf 

YEMGld-feif 2 2r !/ Ij(ffl]i !9lj(fflJf ICj8^IC(^a2a/ LjJinWS T 2(B|df lj(fl&Ml#. 
. \\^sMMf\ 2(B|df OBl^C^ 2r l^ii^WBpS MfdtJ (tf +W^®^f 2 2r !/lj(fflli 
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f^A:\ 2(B|df IC(ad?d^^O L^+^lff ICeiijI Igf+Bf df iST; \4P0^2 ^[ ^ | 

I 122 2(^dJDfi| fi^.T 2(^dJ++f13 05lj(ffif Lfli602ft!!plC(B|feJ|yT 5CfhlLjc^cjHd|2 >^L)!j= | 

25 JAjfSi $(g= yfKii IflUr pof CfiSJUft RQ? yt Ji^!/ 2 2n ydiMG>M^ +=^0!/ ^ ^ 

- 028T>^RLp^C)l^|^G^^^lt+st''CIDtdist!/lj^t^jy^^ 

". YAujfi25CMfYAl4IP^!f 0%|f ykJ^I^Chi) llj5IC(ad2Mf I 

yoEi^ J20L)r OBT 2(B|df ++l1325#dj&dzL^>Q2R!!pLH d£5yJ^DZ Ep|yyfipp/2dgRA I 

- 0.002°. 0.001 I l2$ffi6U I 

IJkJP \Gt^^K(3Ap^L9f\^ ^\JS^ 2(B|dJHH3iai£|apDgyCE+!(^0®^ j 

ioEf I EZ^Of lj(fflJyM£|l Igyy^lWpfiaf d^T 2(B|dJHH3 yufP {^ l£JI|lj(ffi|T AbR | 

+^^>^ULJn^pflr pS^f^GlST lijf yZ# ffMifeu(^Aii)6^ft!!pK'(^iyf L^i2d^ | 

I !^yp$5r ^PlBlalf yMB^i ABEIgf^Cj !Jlj(fl&f 2 21 T p^.a2PLfYJAr!JA(^Pt=h!pLJJ^ 

2>^L)!j=CftAq|(gKf l|uN| !gT pa6(eBfflEa^+n2f^^|05YMLMW+flpLj/^ 

L^+^ZJf 2 ^[ !J lj(fl&2S(fl&|yM3§i A^rA.£CXfDEA^d|+dt fiOE^f L^! +aDfT !J | 

yhliYT a5Y2T!fAy$ i!j= LT j2sU+z3l3^|IM(^Cf^ RU 0(^+n2P(^^!iiUiEfi| IC(^ | 

y>^ft!!pON>$e[l2ief^(lj!j=2 2r!j=lj(ffll^zi ||!kl EMjZu g^.|| It^ UlElilrU' jS^U | 

lj(fl&^i6Q2R!!plC(^iyf 35f oS^iJIBII !RA.a2PL)r ffAi^yZ# f}Mk\36^K^iA4^ \ 

. +$($A+^(efe|f+aip^d^G^>^ft!!p+n!<ad|4af f 2 2r !j= I 

IJ#digaiJ+|GBaf lONjUjEllI IC(^Lfl£^eiJ2 2r f lj(ffliq>lg i20t uA|| (fli^ I 

. (^ zHot i3R:dMpe^i 2aj ijR^jqi^^ lA .+ dnA^+ 1 ^a/AG)^f ^ 

I2a^ IC(^ n!JA Ul^di^f YJATIJA Uldifefl* IC(^ftijlf i ^REMUip^f + 1 ^/ 0^ j 

U)tdi^fYfAr!j=Y?2flni^l^Oq^..5liai2Ar I EZpOnAJ^MfOBYA^UO^ j 
yl S^ll !t*All;0^yclJ pSf dfSyc^j" dMf +3$ I EZeiSf pffiRQ? G)|ll^lC(^n!JA j 
IC(B|iy#.y>Q2R!!pLJJi({CfL!r+[^ai]^'0ULf I I2?p:Q?G)S$yi£)r+6^fl*IC(^ftijlf j 
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II >^!JA2 ^!/Aj\er)8 IC^Zi^l? IC(^df ufP \&.(^ !/ Ij(fl&f OTSI^ 
ljtt^jgP>^fA.+lia|dJ+dfieft!!plC(qfeJJIC(ef|n! Ot^i^f 2(^foLf U' a^iiiiw^^A^^ 
+LX](ud^lDMU)|IlGSlC(^n!^l^'i&>^I^YI^dfl5Ee:U(^ &( ii60podiC(^df 

.lac^dj 

K^f^iS&Kj: ^fA\3^^^U (eB8JryT5ii)^(aiP^^+W520[p^lA 

iC^q^'y^adfaq: ICCftdf ydft^ yZ^OBg^f ljR^i?PP5G)Wpr^!fClMf l !QyZ(ft 
UfCC^dJDfcRI EZti ICtelf L; EhCBu yZ(^fSk\^^.(Mp^^\ \22^6W 

t ldi^llj^+(^ff>QdfyT5LftoRI E^RQiaPIxfec^ 

. Ljit^+c^ ffM !Qf titf ^#.UE(bf 2^ ffM !9l2(bF !j= ffAJ|y^3(lAii)(Ptf ffAif 

yreR(^(J>^ft!!pLiJi^(lJ !j= 2 2r !j= Ij(a&i4l9+U$ hfiaaf a 
I E^p^ Wj(|^/ K'(^(|STy>^R!!p K(^ r]tj mijl^ (^k\ fiTdf (|^/ K(i(^\SM^ 

. T A|2!JL^i|fU+l4(dflMf out 

+^ +^d5f |GBChliLJ3BQ|L^llSI EZfedf+^Oj !f 2 cT !f lj(aliWa3^]a^ a2nlA 

. (fifci.J3BQJ2^ L^Ujpyc^ ^ GU ufP^f Y^iUt#h| 

I 122 2r !/ lj(fl&i5Qfof qS + !(^ CEU)dnA^+^ 
fnAcT ttf lU^Kf^f 05ii)|qfBf +dDf!j= IC(fflD2>%!j= CXAij^RO^ Gldg"!/ ffAJf Lfl^d^+OEf 

lj(al^.^ffljpj(alJIMn!<adiC(^2 2r !f Ijial^pti^^lt iFjpRLXYn^ 

J\l(i:G)|q(PJ+GE3f!JIC(^t>%!JCafl]|i>fl^ I2a^df 

IC(^ft(jl^y^fl$2^R0?(^.^UU J+4lif lj(fl&^q('2n/ lj(ffl]iUt JA^ 5^I^UlJ»anjlz 

Lfii]f^6]TU^m^lXf^^^^^^^^fo Kf^ U^R+n2f)ICBEAiidMfCe6A2ft!!p 

+4lti2ChJyfeyT>^LJKtf)T ttfC&Tf G)df+4l8y>Q2fl$L^^2r f lj(ffli4lgLJdiS 
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+|^Ch!#qizL(|iJf2^^!Jlj(fl&^a^A^+q>lt+^yyQ^^ | 

.+|q(PJ+®(!/IC(^t>%!/Oa?ljp^^u'!J+a!^feu(^^ 

: l^cjPillSliepftydig^l (^5:^.3 I 

. yqf df OBDi/J\lS($ I IgNPlqief d^ffiip I 

. y>^ft!!p+n!<ad|^ d£spD[ !J Kpdz OUQiPI? I52!J( 22 C^Jy+T!/) CUMk j 

D^dJ LH d^iJKit df I IMii 2r !J Ij(a&^(^yd2pdi EZ^Oj !/ 2 er !J \0\td^ \ 

y$ fiA.itdi^JYJAnfA+6A2ft!!plC(qtojJL^i$ (fCf +[^5>^Rt OS \imip\fS[ dfe^ffcj 

lj(ffljf y>fiPf)yh0U)6fefl* IC(^ft(pESbf (fi&&^\^\^ Igy^fl* LpD[ diJJ^ cT !/ Ij(ffl]^ 

IJ6^ft!!pK'(qtojJyd|A.+ W D^LpDACS#Pf)yli0^M2FO2d3^^^ 0+^0} !j= | 

IC(tfu'df+aL#h^Di£J^ft!^yQ[i2p<IC(0^ 0Bii^l?+4eh£®^(J^fl$LpD[ dfsfqffijj 

.qffifj\R(Jf L^fMf Y^lijlfoAOBII !t(fEh^pAii[Mf Y^LJ^($nU ii)^iC(0|P I !q| 

. yqf dfCSn^f K(^ I !gdM||V|fl^lijJJ\feJf M)M | 

IK dfepOpAijyt j8!j= (2b+I (^ +o(f I Igycif Lfc[ dfepOpAiMM qir ^ | 

2j|^.LMlC(^Cf I !9Au^/IC(ad2pdl!QlC(tfu'df+aL|^h^ii)^ 0Byd2^i^>^fl* I 

. yqf dJLiJt|l4DaC(^(f!f OBL^ I 

^d^oac^2SRLpjl2ai!j=2^+!(^ 05W df T ^(qdz^ W KTBT^pj^ km I 

IC(B|R(jlf y(ft U II !t^ f TPdiiDO^ L^dl Igy^t !J yart2[R+S5: LJd^!/ dMf NJ^H !RA I 

. ICCO^f yCE+!(^OBii)6Q2R!!pl 

l^ldiii; agr Lp(g&qga>^d£)NM>^ftPn!<acl|^ d£ecp>^ dJyy^lWpLpDr d^ j 

.( 23q)g!f y+T!j=) T 2#ft(gBg£)r ljtMjy(M a^pAL^I Igf 6^0 Lgfri +Ut#hj 

LiJ^ ax !f lj(fflfPPA . ydC^ df+T I EaS^AUIa^af + Uf 2P!j= L^jf >^ft!f pSf di UJ^ | 

lj(a&fPPcLpD[ df LjJ^.y^fl$LpD[ di!g^jJf5|?yt= OBUI^f dlfdi^O L^ GiT C^+S^ | 

YS^!^+6^ft!!plC(qfeJ^lj(fflf yl #.+$13 yffiAc++f135GBOL^ ii^l^+S^ I !92 ^[ !j= | 
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\1 2X !f Y2fEd£)5dMf 2 ^[ +0l5yQP Lfl^T ^(J>^ft!f 2(qlof gfn y5'D6^ft!!plC(qfeJJ | 

. 2 2X !/yd?d£s^pD[ 

||^adiUt/>^c^U^^^ IC(^(|hbpQedi[p^+Ur(J+dKiyyQBR!!pf^d|)Qel^ 

IC(ad2pdl !qL^J 12^ (Mi^O L^ Glair !/ L^^j8!J Yc^t ^-+^143^^ CSW df Yip j 
U2 2^" IC(^iyf yarf|<IC(0^ CSii^my^Y^^^ ^ UqffitWI^P^-LM 

. D^f +J3fij:IC(^ I iQYdt 6(^ 

i^R h)Jjl<Jz3? L]^!/yT #^i!e a^-'+I (^IC(0^ OBpSf df L^£)!>Q2R!!pJ\ft(Jf ydp 

80-65 +n2f)l !9'8(tfHDEl4eB25('AI§»GBOI^'Mhi(gLL^^^ 

J\fcjlfy$^.y>Q2R!!pfiS[f dlJ^fAiAJ^jHb !q2 c^ ^GlIATJ hJiJI \\{\r]^\Mf:^m 
. yy^fthpadClkKfoAl IgDijydifll^W dMiflijICCgP I IgCMlhlfl^lfjIldy^fflip 
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^ r0itefmMr^ ^ 



+d*iB|!fl($)2(^ 




Gravimeter 


\qzia^f I ($)2(b8i 


■ 


P Seismograph 




+?dD(licIfI($>2(^ 




Magnetometer 


ipj+^0 




The cable tool 


g^f 25?!/+ gBO 




The rotary drill 


a4B^253f!j= 




Turbo drilling 


fuadfp£l2nT+K'(^+Z^ 


'^1 


^^^^^ Christmas tree 


+hD(fd|ICl2(|f 





^^^V~ Associated gases 






6:(?>fity^l^frtJz 


American petroleum institute 

API 


c$if+n^[g:2($dz 




Simple viscometer 


in^Eff* 


1. 


Viscosity index 


+df<Qii)r 


■ 


^^^B Inflammability 


l; oJt+nSf) 


■ 


^^^^^^_ Flash point 


y(Mf\r^ 


■ 


^ Ignition point 


0PRfy(^+n2f) 




Self ignition point 


+^2Cf+lfjI($dz 




Refractometer 






2(tyT(g 


_ 


Gas separator 


T2)2oLPtdz 


"" 


^^^^^^^^^ ke boiler 




ICffiD^Odz 




Hvdroohobic 


CMg^Odz 


" 


^^^^^^^ Hydrophilic 


a#(Hf 




Interface 


yl^ 


■ 


^^^^^^^^1 Separation 


y^ 




Conversion 


+n!<ad| 


■ 


^^^^^P Treatment 


+!(fd|+6Q2fl*K:i2^f 


^ 


Liquefied petroleum gases 
1 .L.P.G 


K:)2($!JL&llp 


m 


1 Gasoline 




" 



Lfl^lf 



Kerosene 
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2(|jpOiA2Liq!J 


^1 


^f Lras Oil (^soiar j 


^©afcgirficoRaajli^ 


^_ 


Vacuum distillation 


5sB^IC(tfLrdz 


^^" 


^^ Vacuum pumps~ 






Kmz 


L 


Stabilizer 


K^[^KfiGt 


^ 


Lubricating oil 


K(^^ QP^Lf 


II 


Solvent extraction 




^^^^m 


tqiHblJK'^lf 


^H 


^^V Bright stocks 


Lfe^l/ftD 




Carbon black 


cnaj+d^z 


i^ 


1 Antiknock resistance 


T2po!j=2$i:|^ 


i^^ 


^K Thermal cracking 


l^^^^^l 


^^^H 


Dli^ 


^M 


^f Coking 


26fe# 


^H 


^K Pyrolysis 


p(fd|ycM(g2$+l^ 


^M 


V Catalytic cracking 


Qqf]fi^f£f^^^{^ 


m 


Hydrocracking 


L^liptasJljeuTUr 


h 


Reforming 


L^Hi^feuigr 




Platforming 


^b 




i2cia^ 


■r 


Polymerization 


icpda^ 




Polymers 


+^t 


^ 


Sweetening 


L^(B|!f+4l92^PJ+|^ 


Ik 


Doctor treatment 


IC(G|!j=l^ 


^^H 


^^^R^^^ Sampler 


^^^^^^1 


^^^^^^^^^^^^^B ^H 
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:rpi* 



eucq +lf¥ Lpadf LjJfdfHI !t^AU)d4iT:+L)rAU)aiqT^ftL#.ii)a^f^ (^dlii)ai$2t>QBW 

yoqf djuL^i^d^iii^f ic(|^0Bfiftf+^E!j=2^ eudtAiii9adiC(^dtiii^z 

+dfeR!!pLj:J|df CSINid|AN0igAI#(:R2 yOBUAiJy^fflipLU^fCf d^ ufPC^di^St^^W 
IC(el^DEp[^!fA+^Off f>fiP!f2[M:||!t3tA.+^J+di^JIC(E§(:d#^ljai#2l^f f^^i^l 
. a4©|:^Wa>^fodgEh|2l?y+Tl/^ ul^^Ytc+^fl* 

8O0A16O L^gl^pdiB^loT t¥lI)l48t=^W^^|]tt^JLi:iaAr|!/Lpftu!A 
(4l.fopodlia|^pdiC(k+aA2fl:\IC(B|ft(jfT ^ ii)2rtidiC(^yu'P6LXYn6U)^in2f) 

I E^AC o!f AMjy>^ft!!p2GBt:RL^iS|: (f Lf IT 2i!j= L^ UL^zlf Lfl !j= yjAX®^ 
. Qalrjlf qp>^ QrA IJJ^f^A ULM ffi)ESBj2a!j= \ 0f U^ \i£(^ 051^^ U ULft ^#1/ 

. +3^f y^n?2 >^D fl? C^l oA+d)(^ LfAi IC|h^G)|ftf+d^Lf|QDdi$ ($)IC(it/Ai: 
y«]^RQ?+ISidf2^l?ydadiC5TIjl l/idiJcaAm 



ica!j y^Msf df rap<Diz+ai|Kt a$:A+d|®|:^p^jK52(|AiYtl^u'^ z 2$:Aeudi 

eudtAc£[#.K:^(|f yl 5 UgOD^!(ad^iafcl2GBt:R+UP yu'Mii&tii^lAhSqi lAoif 
Cp>^ (gjift ^!JyT 3=+^[MDz+3raf 2^1? IC(^+pOHi^U^Y>%2df 2^ YjAnjA 
OrabCSa 3^J+ 6fl2ft!f K(Bf{4f: Lj^^ fs\ms A (^©a^^T Ai!j= C^ !f fl? UlGBjSalf+fanl^ 

I iQfSu^ U(fe.#A^+dfi2ft!f IC(qfejJLfliddMfA+a&ajift Cf +n<^Cl^ U (J'tTRLp^ 
. +^(^+05AfA+6tf)riC(^(^ft!!pyaqi Rl2n!PIS^f2^l?ydad£525^ii| It^l 
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l2njjIAii)6^R!!plC(^ft(jl^Di&/ ICaf L^Kd^lC(fl&^Y(a^ U L^RJMS($ AGl^af a>^!J 

\j^(3^ !/y>^fl$y|L|.fi y(ftj || It^Aiifi^HifAac^hipUjEfiJ Ulp^ 2 d(|finJii)H^ lj(fl&^f(f d: 
iil2ffii#+di(if (^fMiijcMf yy^ftJlpOSf d^Alp 2 AaiJL^ffplA.ICa^dJICpil^ 

. iffiiMf Ejffdf LjJ^2|!(^(^yd LCfid^df ($J^A 
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. 1999 2beffq)|| IWyy^fflDEpT df+di&!j=2(!5M+cl^^GBrf !j=l2Tli| .1 
+!>fif)i^yQ2RB)EpC df +a(&!J2(^+ci^z2T(lS \£^A\ d^\\Ou\S IC(^(l} !J .2 
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. 1990 ijs^f ^pu \^miu^\^i^3i\im?d^ 
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